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ABSTRACT 
Introduction: We have not yet fully leveraged and integrated large-scale 
“omics” datasets with functional analyses to discover potential drivers of 
cardiomyopathy. My study addresses the knowledge gap. Methods: RNA sequence 
(RNA-Seq) variant detection, transcriptome profiling, and pathway analyses to model 
drug-refractory dilated cardiomyopathy (drDCM), discover drDCM/DCM microRNAs 
and novel variants using the BaseSpace sequencing hub and Ingenuity Pathway 
Analysis. Dataset Sources: NCBI Sequence Read Archive. Datasets: RNA-Seq(n=6 
DCM cases; n=4 controls), exome sequence DCM families(n=3 Italians; n=5 Italians; 
n=5 Chinese), Hap Map project(n=5 Caucasians; n=5 Asians), drDCM variant 
replication and DCM association analyses(n=128 cases; n=15 and 19 controls). 
Statistics: T-tests in calculating q-values for pairwise differential gene expression; 
chi-square tests to determine independence among variables, Fisher’s Exact Tests 
and overlap p-value for the pathways, diseases, functions, and upstream regulators, 
p-scores to rank networks, z-scores to determine affected functions and likely 
transcriptional regulators. Results: ECHS1(enoyl-CoA hydratase, short chain 1: 
q=0.013927), BAG1(BCL2 associated athanogene 1: q=0.00975), and RHOD(ras 
homolog family member D: q=0.012379) are associated with drDCM, and 




DCM(q=0.0368924). There is a relationship between mutations in ECHS1(V11A; 
rs10466126: p=0.02496) and in BAG1(G45R; rs1071545: p=1.94E-06) with drDCM, 
and in ITGAV(V783I; rs2230616) with drDCM(p=0.0001591) and DCM(p=2.455e-
08). ECHS1 is associated with valine(-log(p)=3.39), isoleucine(log(p)=2.34) and fatty 
acid(-log(p)=2.83) catabolism, BAG1 with glucocorticoid receptor signaling(-
log(p)=3.26) and protein ubiquitination(drDCM:-log(p)=5.42), and ITGAV with the 
role of tissue factor in cancer(DCM:-log(p)=2.975;drDCM:-log(p)=5.02), NFkB 
activation by viruses(DCM:-log(p)=2.279;drDCM:-log(p)=3.16), glioma 
invasiveness(DCM:-log(p)=2.688;drDCM:-log(p)=2.64), paxillin(DCM:-
log(p)=2.47;drDCM:-log(p)=1.34), integrin(DCM:-log(p)=2.125;drDCM:-log(p)=1.55) 
and IL-8(DCM:-log(p)=1.377;drDCM:-log(p)=2.43) signaling. Data revealed five 
drDCM and eleven DCM associated novel variants, and twenty drDCM and twelve 
DCM related microRNAs. ECHS1(log2(foldchange)=1.63329) hosts a mirtron, 
MIR3944 expressed in drDCM (FPKM=5.2857) and not in controls (FPKM=0). Has-
miR3944-3p is a putative target of BAG1(log2(foldchange)=1.31978), and has-
miR3944-5p of ITGAV(log2(foldchange)=1.46107) and 
RHOD(log2(foldchange)=1.28851). Conclusion: I postulate that drDCM patients 
appear unresponsive to drugs because, in addition to cytoskeletal insults, they have 
nuclei and mitochondrial genomic errors that are intertwined with environmental 
stimuli, branched-chain amino-acids, and long-chain fatty-acids. I introduce an 
integrative data strategy that considers the interplay between the DNA, mRNA, and 
associated pathways, which represents a possible diagnostic, prognostic, biomarker, 
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The advent of first and next generation (NextGen) DNA re-sequencing in 
clinics are changing molecular diagnostics of DCM. [1-7] However, little work has 
been done utilizing secondary RNA data sets for DCM to discover pathogenic 
pathways over-represented by differentially expressed genes harboring putative 
mutations or effect modifiers. While exome re-sequencing has proven to be 
advantageous in detecting putative mutations and genes associated with DCM, a 
knowledge gap remains on how these genes and variants interact and what 
pathways they occupy. This deficiency has limited the use of exome sequence data, 
including our understanding of what genes to target for therapeutic intervention or to 
be used as molecular biomarkers for early diagnosis and prognosis.  
For example, in 2012 we used first generation and pyro-sequencing to 
investigate genetic variations across the human CTSL1 locus and explored 
functional effects, mainly in the proximal promoter. We used bioinformatics motif 
analyses coupled with transfected promoter/luciferase reporter plasmids, site-
directed mutagenesis, and categorization of trans-acting elements to discover a 
common variant (C-171A, rs3118869) and probed its mechanistic effects on 
hypertension. We established evidence that variation in the CTSL1 promoter, at the 
C-171A variant perturbs the xenobiotic response element (XRE), creating a 
differential gene-by-environment interaction to alter the transcriptional activity and 




other and with the environment in the pathogenesis of disease we did not investigate 
affected pathways. Additionally, the utility of Sanger sequencing limited our work to 
the investigation of mainly only one gene, CTSL1. 
In 2013, we used next-generation sequencing and segregation analyses to 
identify novel DCM mutations that segregated in all affected cases and not in those 
who were not DCM-affected. We reported a TNNT2:c.517T C.T mutation that 
segregated in two Italian families. [9] While our previous work helped fill a 
substantial gap in potential causes of familial DCM, we neglected to utilize exome 
data to determine other variants that might interact and potentially modify the effect 
of the TNNT2:c.517T C.T mutation. Common, known, and synonymous variations, 
for example, were not included in our final analysis. Eliminating variants may have 
resulted in a loss of information that plays a central role in understanding DCM 
pathology. Filtering approaches centered on novel genes mainly found in exons 
while neglecting common and known variants in other regions of the gene such as 
the introns. Potentially valuable information may have been missed resulting in 
incomplete and biased conclusions. Moreover, we did not investigate possible gene-
gene interactions or what pathways variants occupy. [9] Such filtering approaches 
limit understanding of how variants interact in disease pathology and fail to shed 
light on genomic targets for therapeutic intervention.  
The work for this dissertation is four-fold. First, to implement an innovative 
investigation of gene/variant interactions within IPA-generated networks and 
canonical pathways using secondary RNA sequence data sets. RNA sequence, in 




gene interaction networks, and pathways that are target-enriched and cost-effective. 
It is target-enriched because variants affecting transcription found in both coding and 
non-coding regions of genes are placed in defined pathways. It makes it easier for 
one to identify putative mutations and their interactions with effect modifiers. There 
has not been much research on this approach in determining DCM etiologies. Using 
freely available exome and RNA sequence data sets reduce cost and time, 
particularly in patient enrollment and re-sequencing. I chose to model the 
pathogenesis of drDCM by exploiting interactions between and complexity of 
variation in DNA, gene expression, and pathways. This technique improves the 
precision of the pathological design while identifying a model that is more instructive. 
My method also gets one closer to unveiling critical biomarkers for early and 
precise diagnosis and prognosis. It gets one closer to the discovery of better defined 
and more accurate targets for therapeutic intervention and lifestyle regimens that 
consider one’s genetic makeup while reflecting on one’s environment. Second, to 
discover novel and known variants associated with both drDCM and DCM. Third, to 
uncover microRNAs in DCM and drDCM that could be used as biomarkers, and four, 
to provide a translational perspective of my research findings as they relate to my 
clinical experience as a trainee in the Ph.D. TL1 Clinical and Translational Sciences 
Institute program.    
In this report, I provide an exciting and novel approach for “omics” data 
integration that considers the interplay between DNA, mRNA and pathway analyses. 
Collectively, the results demonstrate that the method can be used to model complex 




biomarkers and targets for the advancement of novel therapeutics and early 
intervention strategies. I report that unrelated patients with DCM have the 
ITGAV:783V/I (rs2230616) putative mutation. On the other hand, patients with 
drDCM not only carry ITGAV:783V/I (rs2230616), they also have the ECHS1:11V/A 
(rs10466126) and BAG1:45G/R(rs1071545) putative mutations. I postulate that 
patients with drDCM appear not to respond to DCM drugs because they have 
additional genomic insults that are intertwined with environmental factors, branched-
chain amino acids (BCAAs), and long and very long chained fatty acids (LVLCFAs). 
For the translational perspective, I have presented an innovative genomics research 
proposal based on results from my research project that can be used to initiate a 
phase two clinical trial to determine safety and efficacy of Intetumumab (CNTO 95) 
on unrelated patients with DCM who carry the ITGAV:783V/I putative mutation. 
Results and the proposed phase two clinical trial have a positive and direct 
impact because they reveal genomic targets and provide novel insight that may lead 
to the development of genomic diagnostic and prognostic tools, personalized 
therapeutics and lifestyle regimens that may cure DCM, impede disease 
progression, and improve quality of life.  
To discuss the dissertation, I have organized the paper into six chapters. In 
the first section, I present the conceptual framework of the investigations and the 
problem statement. I end the segment by discussing why I believe my study is 
essential to the advancement of human health and knowledge in the scientific 
community. The second part is the literature review, which I have divided into ten 




about its natural history, pathology, its histological features, clinical presentation, and 
symptoms. I also discuss some of the known DCM biomarkers, the management of 
the disorder, and the function and structure of cardiomyocytes. I end the section by 
discussing why integrating “omics” data and pathway analysis is advantageous in 
understanding a complex trait like DCM.  
In the third unit, I discuss the materials and methods used to address the 
aims of the study. I also consider the analytical model, study design, the source of 
my data sets, measures, and power calculation of the study. I then discuss the 
bioinformatics, pathway and association analyses and how I integrated the “omics” 
data and functional analyses. I end the third chapter by explaining how I prioritized 
the genes and pathways to address the first aim of the study, to model drDCM. In 
the fourth section, I present the research results and discuss the clinical science 
implications and conclusions in the fifth unit. I end the dissertation with the sixth 
chapter that provides a genomics research proposal based on my project findings for 
the Clinical and Translational Sciences Institute, Clinical Research Experience. 
Conceptual Framework 
My conceptual model (Figure 1) uses the dominant paradigm that variation at 
the genomic stage will lead to alterations in gene expression. Altered gene 
expression would, in turn, lead to protein modifications, followed by disease. 
However, the model also considers the alternative likelihood that multiple levels of 
molecular and environmental dissimilarities add to disease risk in a complicated 





Figure 1: Conceptual Model 
I defined data integration as combining genomics and transcriptome data, 
pathway, functional, and association analyses. The data are the predictor variables 
that make it possible for one to have more systematic and complete modeling of a 
complex trait. The complex phenotype, here drDCM, might arise because of 
interactions among biological variations at many stages of genomic control. 
However, the disease might also occur because of one's environment.  
Problem Statement 
Advances in sequencing and genotyping technologies have significantly 
expanded the availability of “omics” and phenotype data in cardiomyopathy and 
other common human diseases (https://www.ncbi.nlm.nih.gov/sra/?term=). One of 
the fundamental doctrines of genomic analysis is linking genotypes to phenotypes. 
To date, the full breadth of the goals of large-scale biological investigations using 










in translating discoveries derived from these tools into clinical practice to improve 
human health. One of the more significant holdups is the inability to combine or 
integrate these “omics” data sets for the discovery of clinical biomarkers driving the 
disease or is predictive of medical outcomes. Therefore, there is a pressing need for 
integration of multi-omics data to address this knowledge gap. This study addresses 
this gap in both drDCM and DCM by integrating sequence, genotype, transcriptome 
with functional analyses to identify possible biomarkers and pathogenic pathways. 
Purpose 
About 4.8 million Americans have heart failure and harbor the enormous 
economic and social detriment associated with it. Treatment has been estimated to 
utilize 1 – 2% of the total health care spending in developed countries: about $20 
billion in the United States and about £360 million ($556 million) in the United 
Kingdom. Despite all these resources, treatment success remains moderate with a 
mortality rate of about 45% within one year of advanced heart failure. [11, 12]  
The known leading causes of heart failure are ischemic, hypertrophic, 
restrictive, and dilated cardiomyopathies. DCM, hypertrophic cardiomyopathy 
(HCM), and arrhythmogenic right ventricular cardiomyopathy (ARVC) are heart 
conditions that illustrate a standard Mendelian prototype of inheritance. Because of 
the many initiators, it is challenging to examine and discriminate which genomic 
factors trigger heart failure. Genetic as well as genomics studies that try to 
understand heart failure have mainly been in families that have a high indication for 




Of all cardiomyopathies, DCM is the most common accounting for about 90% 
of all clinical cardiomyopathies. It is a significant problem in public health with a 
prevalence of approximately 1 in 2,700 in the US. [13] Published literature indicates 
that genetics plays a role in familial DCM [14] and that genetics causes between 30 
and 50% of all DCM. [15] DCM is characterized by increases in the size of the 
ventricles and reduced contractility of the ventricles leading to heart failure. Twenty 
to forty percent of DCM patients have familial forms of the disease, and autosomal 
dominant inheritance of the disease is most common. Other types of heritage 
include autosomal recessive, X-linked, and mitochondria. Most mutations found in 
genes encoding cytoskeleton proteins desmin, delta-sarcoglycan, and metavinculin 
lead to abnormalities of force transmission. Mutations in genes that encode the 
sarcomeric proteins lead to defects of force generation in the myocardium. [16, 17] 
Both types of errors result in the DCM phenotype. In most cases, the mechanism 
through which a loss or a defect in the proteins changes function is poorly 
understood. However, the variants can be used, as biomarkers to perform risk 
stratification that helps improve management of cardiomyopathies and the proteins 
may be possible therapeutic targets. [16] 
While the molecular pathogenesis of each cardiomyopathy is different, there 
may be an overlap in mutations in genes that encode proteins of the respective 
structures. However, pathways resulting in the malfunction at the cellular level are 
usually unknown. If the genetic cause and the molecular pathogenesis of different 
cardiomyopathies are understood, it improves categorization, management, and the 




molecular genetics is considered the classification range is extended and includes 
ion channelopathies. Unfortunately, clinical genetic testing is available for only some 
monogenic forms of cardiomyopathy. [16]  
The etiology of DCM is manifold, and the molecular basis of the disease is 
poorly understood. The complexity of DCM involves the interplay between genomic 
alterations and environmental perturbations. [6-9] DCM pathogenic pathways and 
their respective variants are mostly unknown. Interactions between variants and how 
their joint effect contributes to DCM are also primarily obscure, and barely any work 
has been done in this area, which limits exploration of specific and more 
personalized therapeutic targets. While there is documentation on non-genetic 
causes including drugs and toxins, myocarditis, and peripartum cardiomyopathy [18], 
dissecting the molecular mechanisms underlying these diseases remains a 
challenge. Most notably, although significant developments have been made to 
understand the pathophysiology of systolic left ventricular failure and the 
management of idiopathic DCM (IDCM) has been made, appreciating the molecular 
basis of the disease remains a significant challenge. [19] Regrettably, the end-point 
is usually heart failure and heart transplantation. [20] 
Study Significance 
My study aimed to gain insights, and the role of mutations, effect modifiers, 
and pathogenic pathways in DCM using integrative approaches. The model focuses 
on the pathogenesis of drDCM in unrelated patients to illustrate my approach. I 




while discriminating mutations from modifiers and pathological pathways from those 
that modify the outcome.  
My work is noteworthy to the scientific community and improvement of human 
health because:  
1. It fills a vital gap in knowledge in a severe disorder of which the cause of 
60-70% of the cases is unknown. 
2. It uses secondary “omics” data and novel filtering techniques that increase 
both statistical and biological power to detect more potentially damaging 
variants and assist in understanding the pathology.  
3. It utilizes pathway analyses to provide valuable information leading to 
exploration of therapeutic targets that are specific and personalized. 
4. Findings can help improve diagnosis, prognosis and early detection of 
drDCM and DCM in patients who are not related. 
5. It advances understanding of the underlying molecular pathology of the 
most common form of cardiomyopathy and causes of heart failure that 
affects both children and adults and provides beneficial information on 
ways to effectively improve health associated with these types of heart 
disease.  
6. It introduces a novel approach that takes in to account the interplay 
between insults in DNA and perturbations in gene expression and 
associated pathways 
7. It also translates the findings to clinical practice by proposing to use 




My approach brings to light the importance of considering all variants, 
whether frequent or rare in the population, or whether found in controls or not 
because all variations have the potential to modify the phenotype in detrimental 
ways. So often genomics is ignored when investigating disease in patients who are 
not related. This study shows that genomics and the environment are intertwined in 
























Cardiomyopathies are diseases of the myocardium that impair the function of 
cardiomyocytes. Ischemia, hypertension, heart valve abnormalities, alcoholism, as 
well as hemochromatosis (a disorder in which the body absorbs too much iron), 
diabetes, and amyloidosis (a condition in which amyloid or protein aggregates build-
up in organs), can cause cardiomyopathy. Idiopathic (i.e., pathogenesis is not 
known) cardiomyopathies are put into classes that include ARVC, HCM, DCM and 
restrictive cardiomyopathy (RC) according to gross, minute, and clinical features. 
Spongiform or non-compaction cardiomyopathy is considered a characteristic 
common to different types of cardiomyopathies. [16, 21]  
Non-Familial Dilated Cardiomyopathy 
Non-familial DCM is also called non-genetic DCM and even though many 
causes are recognized no obvious endogenous or environmental trigger of the 
disorder has been reported. [18] However, myocarditis or inflammation of cardiac 
muscle (infective/toxic/immune), Kawasaki disease (inflammation of blood vessels), 
and eosinophilic disorder (Churg Strauss syndrome or build-up of eosinophils) can 
also cause non-familial DCM. Viral persistence, drugs, pregnancy, endocrine, 
nutritional – thiamine, carnitine, selenium, hypophosphatemia, hypocalcemia, 
alcohol, and tachycardiomyopathy are etiologies linked to inducing non-familial DCM 




viral clearance phase hearts recovered fully or entered a chronic phase of fibrosis, 
left ventricular dilation, and heart failure. [18]  
Others have studied the occurrence of myocardial inflammation and viral 
particles in DCM cases and reported that the prevalence of positive biopsy results 
ranged from 9% to 70% of patients. These conclusions, they suggested, reflected 
patient selection and very subjective nature of the criteria. [22] Using studies in 
patients with DCM, others showed 2/3 of patients have inflammatory 
cardiomyopathy with inflammatory endothelial activation. [23-25] They suggested 
that these observations are associated with increased expression of HLA class II 
major histocompatibility antigens as well as cell adhesion molecules. [23, 25] 
However, the underlying cause of the inflammation seen in DCM remains poorly 
understood. [18, 26] 
In children, inherited insults of metabolism account for 4% of DCM cases. Of 
the 4%, mitochondrial disorders are the most common and account for 46% of the 
DCM cases. Barth syndrome is next accounting for 24% and primary or systematic 
carnitine deficiency for 11%. [25, 27] Patients with associated metabolic DCM 
usually present in infancy, and there is a male predominance. Syndromes related to 
malformation, are not traditionally connected with DCM (1% of cases). [27] 
Hypocalcemic rickets can also present as an isolated form of DCM. [25, 28-31] 
Natural History 
DCM prognosis is inconstant and relies on symptoms and cause. Survival 
studies undertaken in the 1980s suggested a death rate in adults with symptomatic 




Reports after this era have stated 5-year survival rates of about 20%. This difference 
could be a consequence of early disease detection and advances in therapy. Most 
patients die of progressive congestive heart failure but may also die from sudden 
death and thromboembolism. In children, prognosticators of poor outcomes 
comprise a reduction in fractional shortening, diagnosis at an older age, a patient 
with congestive heart failure at presentation, neuromuscular, idiopathic and familial 
disease. [27, 33]  
Pathology 
The characteristic macroscopic features of DCM are the presence of a 
globular shaped heart with ventricular (and often also atrial) chamber dilation and 
diffuse endocardial thickening. [34] Thrombus may be present in the atrial 
appendages and within the ventricular cavity. Overall, there is a rise in myocardial 
mass, with a reduction of the ventricular wall thickness. [25] In a healthy heart, for 
example, the thickness of the walls and the volume of the chambers are typical. [21] 
In HCM, there is asymmetric hypertrophy or enlargement of the interventricular 
septum, the apex, and the left ventricular posterior wall. In DCM, there is 
enlargement of the inner measurements of the ventricular chamber because of 
ventricular walls thinning. Additionally, malfunctioning of ventricular relaxation results 
in expansion of the right and left atria. [21] 
Concerning the morphological features of IDCM, both cavities of the 
ventricles are unusually dilated. In this region of the ventricular walls, necrosis or 




tissue, which can also affect the ventricular septum. The right and other coronary 
arteries may be extensively open and have focal scarring. [35]  
On the other hand, in HCM, the thickness of the left ventricular free wall is 
usually thinner than the ventricular septum. Interestingly, calcium might also be 
observed in the mitral annular area, as well. [35] Most cardiomyopathies with 
unknown causes are myocardium disorders resulting from one of the several 
inherited mutations in genes that encode cytoskeleton proteins. Some of these 
include HCM (a disease of the sarcomere), ARVC (a disorder of desmosomes), and 
DCM (a disease of the sarcomere-sarcolemma). [16, 21] 
Genetic errors in actin, a significant part of the thin filament, produce DCM. 
Alteration of one DNA base may perturb actin’s ability to anchor to the Z bands in 
heart muscle cells. Such mutations prevent actin from efficiently transmitting the 
force of contraction, which gradually causes the heart chambers to extend and 
ultimately fail to function. [36, 37]  Patients with these conditions show many 
different phenotypes making it difficult to identify them solely based on clinical 
characteristics. [38] More than one mutation in the same gene can cause different 
disease phenotypes, which indicates that the exact location of a variation and 
perhaps the type of interaction with effect modifiers influences the cardiac 
phenotype. Other factors that modify the clinical phenotype include diet and sex 
hormones further complicating attempts to predict correlations between disease 







The histological characters of DCM are not explicit. They comprise 
degeneration of myocyte, infiltration of interstitial fibrosis, pleomorphism, and nuclear 
hypertrophy of myocytes. Usually, there is a widespread myofibrillary loss, which 
makes myocytes appear to be in vacuoles. Regularly there is an increase in 
interstitial T-lymphocytes and buildup of macrophages related to single myocyte 
death. [34] Single myocytes can be hypertrophic with some vacuolation. They can 
be enlarged and have uneven hyperchromatic dark blue nuclei. There might also be 
fibrous tissue entrapment of several myocytes. [25]  
Clinical Presentation 
DCM symptoms are extremely variable and depend on the level of left 
ventricular dysfunction. While sudden death or a thromboembolic event may be the 
initial presentation, most patients present symptoms of low cardiac output or 
elevated pulmonary venous pressure. This state can be acute and frequently 
accelerated by inter-current ailment or an arrhythmia [39], or it can be chronic, 
before diagnosis by several months or years. Increasingly, DCM is diagnosed 
incidentally in individuals with no symptoms because of family screening. [25]  
Symptoms 
Initially, children and adults with DCM usually present with dyspnea or 
shortness of breath on exertion and a decreased tolerance for exercise. As the 
function of the left ventricle deteriorates, orthopnea or shortness of breath that 
occurs when one is laying down, ascites or buildup of fluids in the abdomen, 




takes place at night, peripheral edema, and dyspnea at rest could develop. [25] 
Newborns with DCM present with respiratory distress, inability to thrive, deprived 
nursing, tachypnea or unusually high breathing, and diaphoresis or sweating during 
feeding. In children, indications related to mesenteric ischemia or injury of the small 
intestine caused by insufficient blood supply may appear. These signs include 
anorexia, nausea and vomiting, and abdominal discomfort after meals. Symptoms 
related to arrhythmias such as syncope or pre-syncope and palpitation can emerge 
at any age. [25] 
Cardiac Biomarkers 
Concentrations of serum creatine kinase can offer valued etiological 
understanding of DCM. For example, this kinase is raised in patients with dystrophin 
and carry lamin A/C mutations. Upregulation of Troponin T and I may indicate 
ischemic or inflammatory origins. Increased levels of plasma B-type natriuretic 
peptide levels, in adolescents and adults with recurrent heart failure, may be used to 
predict one’s risks of a heart transplant, frequencies of hospitalization and survival. 
[40]  
Management 
The objective of DCM therapies is to improve and inhibit impediments that 
include thromboembolism, sudden death, and heart failure. Thiazide and loop 
diuretics are given to patients who retain fluids to attain normal blood volume or a 
euvolemic state. Of note, when diuretics are used as monotherapies, they impair 
neurohormonal activation, which could progress disease. Spironolactone, a specific 




failure. [41] However, side effects include gynecomastia and hyperkalemia in 
patients with impaired renal function. [25] Stimulation of the renin-angiotensin-
aldosterone system is vital to heart failure pathophysiology, irrespective of the 
underlying cause. [39, 42, 43] ACE inhibitors lower hospitalizations and 
cardiovascular death in adults with heart failure, and recover symptoms. [44-48] 
Angiotensin receptor blockers inhibit the cell surface receptor for angiotensin II. They 
have comparable hemodynamic outcomes as ACE inhibitors but with an improved 
side-effects profile. They are recommended for patients who can’t take ACE 
inhibitors. [25] Overloaded sympathetic action contributes to heart failure. 
Therapeutic beta-blockers, metoprolol, carvedilol, and bisoprolol [49-54] decrease 
death in adults with mainly NYHA class II and III heart failure symptoms. [55-57] 
Other therapies used to manage DCM include digoxin believed to recover survival, 
[43, 58-61] and anticoagulants such as warfarin to manage thromboembolism. [25, 
62]  
One can see that the current therapies target symptoms and not the 
underlying etiology. While care providers spend time and numerous resources 
managing symptoms, the disease progresses, and patients find themselves on the 
heart transplant waitlist. 
Function and Structure of Cardiomyocytes 
The sarcolemma, a plasma membrane that contains bundles of myofibrils, 
encases cardiomyocytes. Repeating sarcomeres, the basic contractile unit of cardiac 





The thin actin filaments contain alpha-tropomyosin and troponins, while the 
thick filaments include myosin-binding proteins. Myofibers also have a sizeable 
filamentous protein called titin, which acts as a molecular template for the 
arrangement of the sarcomere. [16] The sarcomeric cytoskeleton gives the 
sarcomere, as well as the subcellular structures support. It transmits mechanical and 
chemical signals within and between myocytes. For instance, desmin, an 
intermediate filament, creates a three-dimensional scaffold throughout the extra 
sarcomeric cytoskeleton allowing longitudinal connections to the adjacent 
sarcolemma, and lateral links to subsarcolemmal costameres. [16, 63] 
Costameres are subsarcolemmal networks connecting the sarcomere and 
sarcolemma. [64] Their function is to clasp sites for stabilization of the sarcolemma 
and incorporation of pathways involved in mechanical force transduction. Voltage-
gated sodium and potassium channels co-localize with dystrophin protein in 
dystrophin-associated protein complexes (DAPCs). Thus, focal structural 
abnormalities in vital parts of these complex networks are likely to lead to clinical 
phenotypes characterized by functional disruptions of the myocardium, causing 
different types of cardiomyopathies. [16] 
The Cytoskeleton: The cytoskeleton provides the mechanical cell support. It 
provides the spatial arrangement of subcellular components and maintains the 
functional and structural integrity of the myocardial cell. The cytoskeleton plays a 
role in cell migration and division, and organization and function of organelles within 
the cells. It also plays a role in the intracellular transfer of vesicles, intercellular 




divided into the nuclear cytoskeleton, sarcomere, membrane-submembrane, and the 
extra-sarcomeric cytoskeleton. As mentioned before, the functional division of the 
cytoskeleton consists of the contractile part regarding the thick and thin filaments of 
the sarcomere. The non-contractile component plays a role in the conduction of the 
power produced, signal transduction and the conservation of the cell’s signal 
structural integrity. [66] 
Defects in the Cytoskeleton: Mutations in at least 13 genes have been 
identified in autosomal dominant DCM. They include delta-sarcoglycan, desmins, 
metavinculin, ZASP, alpha-actinin-2, beta-myosin heavy, actin, chain, troponin T, 
titin, and myosin binding protein C (Figures 4, 5, 6). [17, 67-76] Most DCM mutations 
are in genes encoding the cytoskeletal proteins desmin, delta-sarcoglycan, and 
metavinculin. Delta-sarcoglycan is associated with the sarcoglycan complex. It takes 
part in the stabilization of the cardiomyocyte sarcolemma as well as signal 
transduction. [16, 77-82] Without delta-sarcoglycan, the remaining sarcoglycans 
(beta, gamma, sigma) are unable to assemble accurately in the endoplasmic 
reticulum. [16, 83, 84] Mouse models of delta-sarcoglycan deficiency sometimes 
show symptoms of HCM instead of DCM. [16] Some of the autosomal recessive 
mutations show signs of limb-girdle muscular dystrophy, while patients with 
mutations in the cytoskeletal gene metavinculin, which encodes vinculin and 
metavinculin, its splice variant, also show signs of DCM. Vinculin and metavinculin 
are co-expressed in cardiac, skeletal, and smooth muscle. They are in 
subsarcolemmal costameres in the heart where they are thought to associate with 




cytoskeleton and sarcolemma. Vinculin and metavinculin are also found in adherens 
junctions and intercalated discs. [16, 82, 85]  
DCM may be induced by mutations found in sarcomeric genes as well. DCM 
variants giving rise to autosomal dominant inheritance are mostly in genes encoding 
actin, troponins, and alpha-tropomyosin. Cardiac actin is found in the thin filaments 
and interacts with tropomyosin and troponin complexes. DCM arises from mutations 
located in genes that encode sarcomeric thin filament proteins, cardiac actin, alpha-
tropomyosin, and cardiac troponin T and troponin. [11] Additionally, mutations 
located in genes that encode the thick filament protein beta-myosin heavy chain also 
cause DCM. Mutations in this location might perturb actin-myosin interactions, force 
generation and change cross-bridge movement during myocardial contraction. [11, 
16, 17] 
X-linked and mitochondrial inheritance are more rare forms of inherited DCM. 
Variations in the 5` end of the dystrophin gene give rise to X-linked DCM resulting 
from a defective promoter region or N-terminus of the protein. Cardiac actin binds to 
the N-terminus of dystrophin, connecting the sarcomere to the sarcolemma, which in 
turn makes the contractile structure stable. Inactivation of the dystrophin protein 
causes defective force transmission in the myocardium and DCM. [16, 17]  
Patients with mitochondrial myopathy caused by mutations in the genes that 
encode mitochondrial protein MIDNA, located in the mitochondrial respiratory chain 
(responsible for energy generation) also cause DCM. There is also an association 
between mutations in lamin A/C in Emery-Dreifuss muscular dystrophy with DCM. 




mechanisms through which lamin A/C are responsible for DCM are not well-defined 
but may be related to the role they play in maintaining the integrity of the nuclear. 
[16, 17] 
As mentioned above, DCM is a rare disease of the myocardium that can be 
caused by mutations in the cytoskeleton. The problem is that 2/3 of the genetic 
causes are unknown. Moreover, more than one mutation in the same gene can 
cause different disease phenotypes [86, 87] making it difficult to tease out which 
pathological pathway each specific mutation affects using conventional methods.  
“Omics” Data and Pathway Integration 
Usage of Exome Sequence Data: While exome re-sequencing has proven 
useful in detecting putative mutations and genes associated with DCM, a gap 
remains on how these genes interact and what pathways they occupy, limiting our 
understanding of what genes to target for therapeutic intervention. Limited work has 
been done to discover pathways over-represented by genes harboring putative 
mutations utilizing a secondary exome re-sequencing data set for DCM. Only 
recently has high-throughput sequence data been made available to the general 
public and more than 14,000 projects have been archived in SRA. [88] In primary 
exome sequence data, variants in the exome are the main study targets. These 
make up about 1-1.5% of the genome accounting for more than 85% of all mutations 
known to cause Mendelian disorders. [89] However, large portions of reads 
generated by exome sequencing are from outside the designed exome regions. 
Hence these regions are ignored, potentially eliminating regions from further analytic 




are three main kinds of gene regions unintentionally sequenced in WES data. These 
include regions of the mitochondrial genome, intronic regions, and intergenic 
regions. [90]  
For many years intronic regions were considered “junk DNA” because their 
role in the human genome was unclear. Only recently has it been established that 
introns have functional significance. [91-94] Studies have identified Single nucleotide 
polymorphisms (SNPs) in regions outside the target area. [91, 95] About 70% of the 
human genome encompasses intergenic regions [90] and Guo, Y. et al. reported 
that about 50% of all SNPs identified thus far were located in the targeted exons, 
24% were found in regions more than 200 base pairs (bp) flanking the exons, and 
27% were located in areas about 200 bp from the exons. [95]  
Usage of RNA Sequence Data: RNA-Seq is a method made possible by next-
generation sequencing technology or high-throughput technology (NGS) to measure 
RNA levels. In this method, conversion of RNA into cDNA (complementary DNA), 
which is DNA made from mRNA (messenger RNA) takes place. cDNA makes it 
possible to quantify gene or transcript levels from tissues or cells of interest. Unlike 
microarrays, which are based on hybridization technology, reverse transcription 
polymerase chain reaction (RT-PCR) and tag-based sequencing methods, RNA-Seq 
are based on NGS technology, which uses several high-throughput approaches to 
DNA sequencing. [96] Automated Sanger sequencing is called first generation 
sequencing technology. NGS refers to the newer technologies that combine 
template preparation, sequencing, imaging, and genome alignment and read 




Unlike microarrays, RNA-Seq does not need matching predefined probes to 
determine the transcriptome. This non-predefined RNA targeting makes it possible 
to use RNA-Seq to discover novel transcripts. [98, 99] RNA-Seq can generate digital 
signals or counts, which are the amount of mRNA produced by a gene. It is, 
therefore, very precise and sensitive compared to the fluorescence measured by 
microarray technology. In RNA-Seq, one can obtain tens of millions of short 
sequencing reads from all transcripts, map the reads to the reference genome, and 
get highly reproducible results with hardly any technical variation. The digital 
precision and sensitivity of RNA-Seq make it possible to detect and quantify all 
biologically relevant RNAs including those with low and moderate quantities. RNA-
Seq can individually assess expression of different transcripts that would be difficult 
to distinguish with microarray technology because of cross-hybridization. [98-102] 
The disadvantage of tag-based sequencing methods is that they have 
expensive and labor-intensive cloning and sequencing steps. [103, 104] Even 
though tag-based sequencing approaches are high throughput and produce 
accurate digital gene expression, significant parts of the shorter tags cannot be 
mapped in a unique way to the reference sequence. Additionally, not all genes are 
analyzed, and isoforms can’t be distinguished, limiting the use of this technology. 
[96] RNA-Seq has been successfully used to generate data that has significantly 
contributed to understanding allelic and isoform expression. It has also advanced 
our understanding of splice junctions, borders of exons where several small nuclear 
RNAs and polypeptides called spliceosome assemble. It has also contributed 




[105-108] RNA-Seq is useful for genome annotation and transcript discovery. [102, 
109-111] 
Pathway-Based Methodology for Exome Sequence Data: WES is a powerful 
tool for detecting protein-coding variants and is currently the most economical 
technology for this purpose. [112] Application of WES has expanded from studies 
involving Mendelian disorders to complex traits with causes that have combined joint 
effects of several variants located in many different genes. [113] Most variations 
found in WES are rare, and SNP association tests for sequence data such as 
Genome Wide Association Studies (GWAS) do not have enough power to detect 
such gene and region based SNPs. [114, 115] Conversely, approaches that are 
gene-based alone suffer multiple testing problems that prevent them from having the 
power to identify specific genes in whole exome analysis for studies with modest 
sample sizes. Others have suggested that gene-based large sample sizes 
(n>10,000) are required to power gene-based rare variant tests to accommodate 
Bonferroni correction tests. [113, 116-121] However, WES studies are comparably 
more expensive, and most variants are rare. [122, 123]  
Unbiased base-pair resolution methods have uncovered mutations in several 
genes that together explain different Mendelian phenotypes. [87] For example, in 
2010, Ng SB et al. discovered mutations in the DHODH (dihydroorotate 
dehydrogenase) and DNAH5 (dynein, axonemal, heavy chain 5) genes in two first-
degree relatives that explained the combined phenotype of Miller syndrome and 
ciliary dyskinesia, respectively. [89] WES identifies variants in various genes and 




of variants in many genes is important because the clinical range of a condition may 
be broader than expected and many mutations may interact and jointly explain more 
complex phenotypes. [87] 
We discovered a putative mutation in the TNNT2 gene responsible for DCM 
in two Italian families; other genes and variants may interact with and modify the 
effect of the variant to induce the phenotype. [9] Thus, it is rational to assume that 
biological pathway tests will have higher biological power then tests that rely on 
single genes. Others have used biological pathway analyses in gene-set GWAS 
analyses methods. [124-128] Only recently has pathway analysis been extended to 
exome sequence data. [129] Three main differences between exome and GWAS 
genotyping data have been reported. GWAS, in general, do not consider gene 
structure, whereas exome sequencing is gene-centric by design. In GWAS, variant 
detection is not well defined, whereas in WES it is. [130] 
Additionally, in GWAS most significantly associated SNPs are in noncoding 
regions which are not as informative as variants located in exons. One can interpret 
the impact of exonic variance and advanced technology currently focuses on 
identifying such variants. Moreover, GWAS association signals are usually ‘tags’ of 
the causal variants and may not be accurate. On the other hand, exome sequencing 
generates a complete record of coding variants, providing a greater chance of 
identifying the variant causing disease. [130] 
Variant Detection for RNA Sequence Data: Most disease-related genomic 
variants in human beings are regulatory, and affect levels of genes that are 




genotypes from RNA-Seq reads. [134] With this technology available we can now 
identify these effects through expression quantitative trait loci (eQTL) mapping. 
eQTL detects common genetic variants that affect gene expression levels. [135-139] 
However, even though eQTL analyses are available for genetic variant identification 
many samples are needed to perform a reliable analysis, which limits its use for 
studies with small sample sizes. [133, 140, 141] 
Conversely, GWAS can identify numerous variants associated with 
multifaceted traits and diseases. As in many other study designs, it is difficult to 
identify genes that are causal. Many studies that map eQTL have shown that 
variants that predispose people to disease usually influence expression of cis eQTLs 
and trans eQTLs, presenting the downstream effects of variants. [131, 132, 135, 
140, 142-146] However, GWAS have offered modest information on the role 
genetics plays in defining the phenotype even though single nucleotide 
polymorphisms (SNPs) have shown associations with the traits repeatedly. [131] 
Additionally, in GWAS genetics seems to account for little of the overall heritability. 
[147] Thus it is imperative to annotate SNPs that have information on expression 
level data as well. This would improve our ability to discriminate between 
associations likely to be reproduced, which would give us a better understanding of 
genes and mechanisms that drive SNP-phenotype associations. Furthermore, for 
some complex disorders there are far more common variants that are truly 
associated with disease that also affect gene expression. [131, 148] 
Pathway and “Omics” Data Integration: Accomplishments in revealing the 




This is in part because of limited investigations that consider variation interplay 
across each stage of the central dogma. [10] Currently there are two major methods 
to integrate data, multi-staged analysis, which entails combining information in a 
hierarchical or stepwise analysis. The other is the meta-dimensional analysis 
approach, which involves combining several different data types to construct a 
multivariate model related with an outcome. [149-151] 
Approaches that integrate “omics” data link the gap between assessing 
variation at only one stage of regulation of the central dogma and understanding the 
underlying complexity within biological systems. Understanding such complexity 
requires intricate models, which consider variation across various stages of 
biological regulation. Data coupling identifies important genomic factors and 
connections that elucidate or predict risk factors for disease and other biological 
outcomes. It provides an avenue to making sense of and appreciating the greater 














STUDY AIMS, METHODS, AND ANALYSIS PLAN 
Overview 
The study findings shed light on gene interactions in two and 
multidimensional space to induce disease. It also demonstrates how organelles 
crosstalk in disease pathology. The primary objective provides strategies and insight 
that can be exploited to reveal mutations, modifier genes, and pathogenic pathways 
in a multifaceted condition. I chose to model the pathogenesis of drug refractory 
dilated cardiomyopathy (drDCM) in unrelated patients to illustrate my approach. The 
objective addressed the central hypothesis that variants nested in genes associated 
with a drDCM cluster in bi-dimensional space (i.e., in pathways) and interacted in a 
multidimensional fashion in networks. I postulated that my method would be able to 
detect processes that lead to drDCM and discriminate mutations from modifiers, 
pathogenic pathways from those that modify the outcome. The rationale was that 
understanding genomic mechanisms of a complex trait from a DNA, mRNA and 
pathway level perspective is a robust strategy that can be used to provide insight 
into disease diagnosis and prognosis, and model complex traits while illuminating 
genomic biomarkers and targets for therapeutic intervention. In this study, I pursued 
three main aims.  
Study Aims, Hypotheses, and Rationale 
Aim One: Model the molecular pathogenesis of drDCM. Hypothesis: 
Integration of variants, differentially expressed mRNA and canonical pathways would 




and effect modifier pathways from those that alter the outcome. Null hypothesis (H0): 
The number of alleged mutations and pathogenic pathways the method will be able 
to differentiate from putative effect modifiers variants and pathways = 0. Alternative 
hypothesis (HA): The number of alleged mutations and pathogenic pathways the 
methods will be able to differentiate from putative effect modifier variants and 
pathways > 0. 
Aim Two: Discovery of novel variants associated with drDCM and DCM in 
patients who are not related. Hypothesis: At least one novel variation associated 
with drDCM and DCM will be discovered. Null hypothesis (H0): The number of DNA 
changes that are not known that are found to be associated with drDCM and DCM = 
0. Alternative hypothesis (HA): The number of variants discovered that are 
associated with drDCM and DCM > 0. 
Aim Three: Discovery of microRNAs associated with drDCM and DCM in 
patients who are not related. Hypothesis: At least one microRNA will be discovered 
that is associated with DCM and with drDCM. Null hypothesis (H0): The number of 
microRNAs found that are associated with drDCM and with DCM = 0. Alternative 
hypothesis (HA): The number of microRNAs discovered that are associated with 
drDCM and with DCM > 0. 
Rationale: In their review, Hershberger, Hedges, and Morales, 2013 showed 
that one gene could be found in various pathways. For example, some genes that 
cause DCM also cause HCM, others also cause ARVC, channelopathies, and 




different diseases not only affect the function of many sets of proteins but are also 
involved in various pathogenic pathways that lead to a single DCM phenotype. [86] 
Analyses based on pathways can identify one or more genes associated with 
a phenotype of a disorder. They can isolate true positive hits from those that are 
false. They can help in identifying biological pathways affected by mutated genes. 
By projecting lists consisting of deleted, amplified, and mutated genes onto 
biological pathways, a statistically improbable subset of unrelated genes would turn 
out to be tightly clustered in ‘reaction space.’ Pathway analysis can, therefore, reveal 
valuable insight into the underlying biological causes of disease. [86] 
Different mutations found in different genes can cause the same Mendelian 
disease. [87] For example, in Fanconi anemia, a condition that causes renal, cardiac 
and limb malformations, mutations in many genes leads to one phenotype. [152] On 
the other hand, different mutations in the same gene can lead to varying phenotypes 
as is observed in tumor protein p63. Different mutations lead to several monogenic 
malformation syndromes suggesting that the mutations affect various biological 
pathways. [87, 153] In 2011, Norton et al. 2011, identified missense and truncating 
mutations in Bcl2-associated athanogene 3 (BAG3) in patients with dilated 
cardiomyopathy. A missense mutation in the BAG3 gene was also found to cause a 
different condition, myofibrillar myopathy. [154]  
A challenge that exists in genomics research is identifying patients and the 
proper controls and finding the resources needed to execute the study successfully. 




high-throughput sequence data are being shared, and more than 14,000 projects are 
already available online. [88]  
Thus, the rationale was that utilizing these secondary data sets will reduce 
time, expense and make DCM inquiries possible. Identifying and understanding how 
DNA variations and differentially expressed genes interact and in what biological 
pathways they occupy in these data sets would reveal a more in-depth 
understanding of DCM pathology. Determining networks and pathways modifier 
genes participate in will help elucidate why and how gene interactions can 
synergistically alter the DCM phenotype. 
Analytical Model  
Statistical Measures: The term effect modification is used by epidemiologists 
to imply that the consequence of one variable on another fluctuates across the strata 
of a third. There are many ways to assess the effect and several processes by which 
variables can be effect modifiers for the association between cause and an effect. 
Commonly, evaluation of effect modification is determined by the odds ratio, which 
measures relationships between exposure and an outcome in a case-control study. 
The risk difference evaluates departures from the additivity of effects. The risk ratio 
also called a relative risk estimates the quotient of the chance of an event happening 
in a group that is exposed to the likelihood of the incident arising in a unit that is not 
exposed. [155-158]  
I have built the analytical model, in part, on the causal risk difference or 
causal odds ratio, as a measure of choice that was coined by Vanderweele and 




assess independence or associations. By doing so, the connections an effect 
modifier may have on the variable creating the cause and the variable generating 
the effect are clear. The model also operates under the knowledge that effect 
modification assessed on the causal risk difference scale falls under the bigger 
picture of interaction. [158] In considering variables that may be confounders (i.e., 
conditioning on variables that are in between the exposure (mutation) and the 
outcome variable (DCM)), I consider effect modifiers that are not a result of the 
exposure variable under consideration. The effect modifier is a differentially 
expressed gene carrying a variant that its interaction with other variations is 
statistically associated with the outcome.  
Statistical Associations: One can illustrate mathematical relationships on 
causal directed acyclic graphs in many ways. Two variables can be statistically 
related if one (for example a mutation) is a direct or indirect cause of the other (for 
instance DCM) or vice versa. However, even though neither is the cause of the 
other, there can be a statistically significant relationship between the mutation and 
DCM if they have some common trigger. There can also be an association between 
a variation and DCM if they have a common outcome (for example heart failure) and 
if the relationship is assessed within the strata of heart failure. In other words, a 
mutation and DCM will, in general, be statistically associated given heart failure, if 
heart failure is a shared result of the variation and DCM. [159] 
Thus, statistical associations between variables can be determined by 
blocked and unblocked nodes in a series that are linked by edges regardless of 




the graph’s arrows. A collider is a type of a node found on a path that both the edge 
from and to that node have arrowheads into the node. A path between a mutation 
and DCM, for example, is said to be blocked given some set of variables, say C, if 
either there is a variable in C on the path that is not a collider. One can also say that 
the route is impassable if there is a collider on the way such that neither the collider 
itself nor any of its progenies are in C. If all paths between a mutation and DCM are 
blocked given C, then the variation and DCM are conditionally independent given C. 
[160] 
Effect Modification, a Structural Classification: To consider what type of 
associations effect modifiers may show concerning the variable creating the cause 
and the variable generating the effect, I use causal directed acyclic graphs. Using 
this approach produces a classification of the diverse kinds of effect modification. 
[158] For example, Figure 2 shows no shared causes of the mutation (exposure) and 
the environmental risk factor (effect modifier).  Since both the variation and the 
environmental risk factor influence DCM, the causal relationship between these 
variables can be illustrated in the context of a causal directed acyclic graph (Figure 
2). Under this model, the environmental risk factor is a direct modifier of the causal 
effect of the mutation on DCM because the environmental risk factor is an immediate 
cause of DCM. [158] 
In the next model, I assume information is available for the subject’s diet. I 
also find that the diet the subject is from affects the environmental risk factor but 





Figure 2: Direct Effect Modification 
In this case, the patient’s diet will serve as a modifier that alters the effect on 
the causal risk difference scale for the consequence of the mutation on DCM. This is 
because conditioning on a diet affects the environmental risk factor, which serves as 
an effect modifier for the causal effect of the variation on DCM.   
 
Figure 3: Indirect Effect Modification 
Diet is then an indirect effect modifier for the causal effect of the mutation on 
DCM since the diet affects DCM directly through the environmental risk factor. [158] 
Now suppose the environmental risk factor also determines mitochondrial 
dysfunction in the patient (Figure 4).  
 















Under this model, mitochondrial dysfunction may serve as an effect modifier 
on the causal risk difference scale for the effect of the mutation on DCM because 
conditioning on mitochondrial dysfunction gives information on the environmental 
risk factor which acts as an effect modifier for the causal effect of the mutation on 
DCM. However, since mitochondrial dysfunction is not a direct cause of DCM one 
would say that mitochondrial dysfunction is an effect modifier of the causal effect of 
the mutation on DCM by proxy. [158]  
Finally, suppose additional information on diabetes another disease the 
subject has existed. The causal connections among the variables could be denoted 
by the causal directed acyclic graph given in Figure 5. [158] 
 
Figure 5: Effect Modification by Common Cause 
Diabetes might act as an effect modifier of the causal risk difference of the 
mutation on DCM because conditioning on diabetes provides information on the 
subject’s diet, which affects the environmental risk factor, which acts as an effect 
modifier for the causal effect of the mutation on DCM. Because the diet is a common 
cause of the environmental risk factor (that is a direct cause of DCM) and diabetes, 
which I am conditioning on, one might refer to diabetes as an effect modifier by a 
common cause of the consequence of the variation on DCM. [158] 
Vanderweele and Robins, 2007 showed that many if not all cases of effect 









these four models in many ways. The effect modifiers introduced in Figures 4 and 5, 
for the effect of a mutation on DCM might not themselves have a causal impact on 
DCM. However, in the direct and indirect effect modification, the effect modifier does 
have a causal effect on DCM. Conversely, in the case of effect modification by proxy 
and by a common cause, the effect modifier does not. In this case, the unblocked 
path from a set of non-descendants (say N) to the environmental risk factor that 
gives rise to the required relationship between N and the ecological risk factor will be 
a backdoor path from N to the environmental risk factor. [158] 
Additionally, one might also differentiate direct effect modification from the 
other three kinds. If one is conditioning on many variables, which include all the 
direct effect modifiers (say M), then no other variable on the network will continue to 
act as an effect modifier for the causal effect of the mutation on DCM. The reason is 
that M blocks all paths from any other potential effect modifier N to DCM. Direct 
effect modifiers take precedence over different kinds. [158] 
In their second Theorem, Vanderweele, and Robins, state that if the exposure 
“is the only variable on the directed acyclic graph which is a direct cause of the 
outcome, then there can be no variable on the directed acyclic chart which acts as 
an effect modifier for the relationship between exposure and outcome.” [158] This is 
because another variable, which could influence the outcome must do so through 
the exposure. Intervening in the exposure will displace any effect this other variable 
might otherwise have had. [158]  
My analytical model introduces the novel idea that there are variables on the 




association between the exposure and the outcome. In my model (Figure 6), I 
hypothesized that within a pathogenic pathway there is at least one mutation within a 
differentially expressed gene whose causal effect on the outcome is altered by an 
effect modifier. In this model, there is no direct statistical association between the 
effect modifiers (i.e., a variant) with the outcome. However, there is a statistical 
association between interactions among the exposure variables and the effect 
modifiers, with the outcome. 
 
Figure 6: Analytical Model 
Study Design   
This is a quantitative case-control study design. I quantified relationships 
between genomic variants and genes overrepresented in pathways to DCM. The 
study involved data sets from the left ventricles of hearts originating from six cases 
with drDCM and four controls without drDCM. Subject who had myocarditis or 
ischemic DCM were excluded from the study (https://www.ncbi.nlm.nih.gov/geo/ 
query/acc.cgi?acc=GSM1597909). Variants found in some controls and shared by 
all cases, verified in exome sequence data sets, and located in a differentially 










and 15 controls. I employed the chi-square test of independence to determine 
associations between variants and drDCM or whether there were interactions among 
the variations (Figure 7).  
 
Figure 7: Study Design 
To determine putative pathogenic pathways, mutations and effect modifiers I 
investigated overrepresented pathways with genes that were differentially expressed 
in DCM cases vs. controls and carrying a variant directly associated with drDCM. I 
defined such a pathway as a putative pathogenic pathway and the variation as an 
alleged mutation. I described variants that interacted with other variants and whose 
interaction was associated with drDCM as putative effect modifiers (Figure 7). 
Power Calculation  
I used pathway level analysis comparing gene sets generated to discover 
DCM pathways, mutations and modifier genes. I assumed that only genes and their 
nested variants mapped to a pathway would be associated with the trait. I also 
























and that at least two variants nested within genes mapped to a pathway would 
interact. I anticipated that on average 11,000 SNPs nested within genes would be 
discovered from each data set. [9] To increase coverage within pathways, each 
gene set would have at least 500 variants. Each data set would generate about 22 
data sets. Thus, the unit of measurement was the gene set and no longer the 
individual. To determine the detectable effect size, I used the MANOVA (Multivariate 
analysis of variance) - special effects and interactions (G*POWER) test (Figure 8). 
 
Figure 8: Power Calculation for Gene Set Analysis 
I determined that I would be able to detect SNPs with MAFs (Minor Allele 
Frequencies) of about 0.23. The central goal was to discover variants that are 
clinically significant. I determined that while this project would not have the power to 
detect rare variations, I would be able to distinguish variants with MAFs of about 
0.23. Interestingly, preliminary results showed that I would be able to recognize 






















F tests - MANOVA: Special efects and interactions
Number of groups = 2. Number of predictors = 2. Response variables = 1. α err prob = 0.05. 





unusual changes as well and that while I would not theoretically have much power to 
detect rare variants, in practice, I would succeed (Table 1). 
Table 1: Pathways and Mutations in Family AD-FDC1 and AD-FDC27 
On the contrary, if I analyzed the data at the gene level, using the individual 
as the unit of measurement, the highest power the study would have would be about 
0.30 to detect variants with MAFs of about 0.5 (Figure 9). Such power would suggest 
that most SNPs, both rare and common in the population, would be missed. By 
analyzing the data at the pathway level, I would increase the statistical and biological 
power substantially. Others have also used pathway level gene analysis and shown 
that power is increased compared to the gene level analyses. [130, 161, 162] 
Name of 
pathway 









      
 2 216235089 rs1250209 C T 2051V/I FN1 missense *C=0.0002 
 10 105810400 rs805722 T C 703M/V COL17A1 missense T=0.3063 
 6 75797302 rs970547 C T 2982G/S COL12A1 missense C=0.2881 
Gustation       
 12 11183451 rs10743938 A T 162L/M TAS2R31 missense A=0.2993 
 12 11138852 rs1376251 C T 203C/Y TAS2R50 missense T=0.4103 





 12 11149769 rs10845281 T C 236I/V TAS2R20 missense C=0.4229 
 12 11149720 rs10845280 A G 252F/S TAS2R20 missense G=0.4229 






Complement       






I obtained the data sets from the sequence read archive (SRA) database. 
[163] The SRA is a primary data archive maintained by the European Bioinformatics 
Institute (EBI), the ‘National Center for Biotechnology Information’ (NCBI), and the 
DNA Data Bank of Japan (DDBJ). Respective archives include the European 
Nucleotide Archive (ENA) [163], NCBI SRA[164] and DDBJ SRA (DRA). [165] These 
institutions synchronize the archived data as part of the International Nucleotide 
Sequence Database Collaboration (INSDC). [166] Since the beginning of 2013, 
more than 14,000 projects have been archived in SRA. [88] Sequence platforms 
accepted in SRA include Roche 454 GS FLX, Illumina MiSeq, and Illumina HiSeq 
2000. SRA data archived includes raw read sequence data and information on the 
experimental design, names of sample sequence platforms, species, and project 
Figure 9: Power Calculation for Single Gene Analysis 



























F tests - MANOVA: Special efects and interactions
Number of groups = 2. Number of predictors = 2. Response variables = 1. α err prob = 0.05. 





titles. Methods for sample preparation and scientific names are described in ‘Sample 
files,’ abstracts and titles of projects are described in ‘study files,’ and ‘experimental 
files’ have descriptions of sequence platforms and experimental conditions. [88] 
Information on data for each subject includes the accession number, the number of 
sequence runs, bases sequenced, spots (read length and composition) and size of 
data files. Within the sample summary are the identifiers: SRA identifier, the study 
type, the submission number, and the study abstract. [164] 
Data Sets 
RNA-Seq Case-Control Study Data Sets: The ribonucleic acid sequence 
(RNA-Seq) data sets for the primary study (N = 10; SRA study accession # 
SRP052978; at <https://www.ncbi.nlm.nih.gov/Traces/study/?acc=SRP052978>) 
comprised of data from 4 left ventricular samples from organ donations used for 
transplantation. These data sets were from organ donations that were not suitable 
for implantation but suitable for controls. Six data sets were from the left ventricular 
tissue of patients who had drDCM and had undergone heart transplantation. The 
researchers excluded patients with indications of ischemic cardiomyopathy or 
myocarditis from the study. [163]  
Italian Pedigree Exome Sequence Data Sets: I obtained the data sets for 
FAM001 from DCM male patients: IV:4, IV:7 and IV:14. [9] I collected data for 
FAM027 from DCM female cases: III:8, III:9, and male patients II:6, II:11, and III:7. 
[9] One subject, II:7 was a non-affected female (Appendix A: Table A.1). Subjects 
were part of the Familial Cardiomyopathy Registry, a genetic study consisting of 




<https://www.ncbi.nlm.nih.gov/Traces/study/?acc=SRP022855>. [12] I knew that 
these families carried a c.517T C>T, Arg173Trp TNNT2 mutation believed to cause 
familial DCM in these two families. [9]  
Chinese Pedigree Exome Sequence Data Sets: I got the data sets from one 
female and four male patients all with familial DCM from China, SRA study 
#SRP066837; at <https://www.ncbi.nlm.nih.gov/Traces/study/?acc= 
SRP066837&go=go> (Appendix A: Table A.2). Authors received subject samples 
from the Heart Failure Center, Department of Cardiology, Beijing Chao-Yang 
Hospital, Capital Medical University, 8# Gong-Ti South Road, Beijing, 100023, in 
China. Authors obtained the DNA used for sequencing from blood tissue. [163] 
Additional Control Data Sets from the HapMap Project: I obtained nine data 
sets of subjects from the HapMap project (Appendix A: Table A.3). Control subjects 
consisted of four unrelated Caucasians, one from Italy and four from Utah, and five 
Asians from China. I used the Han Chinese to match the ethnicity of the Chinese 
population. I used the UTAH/MORMON population because there is evidence of 
inbreeding within families [167] like the inbreeding patterns observed in the Italian 
pedigree FAM001 (AD-FDC1). [9] 
RNA-Seq Variant Detection Replication Data Set: I obtained 128 data sets 
from adult patients with DCM who had undergone heart transplantation at the Royal 
Brompton and Harefield NHS Foundation Trust in London, United Kingdom. Primary 
authors got samples from patients with end-stage heart failure. They collected the 




number is SRA Study: ERP009437 at <https://www.ncbi.nlm.nih.gov/Traces/study 
/?acc=ERP009437&go=go>.  
Variant Detection Replication Control Data Sets: Three data sets were from 
SRA# SRP041706 at <https://www.ncbi.nlm.nih.gov/Traces/study/?acc= 
SRP041706&go=go> (Appendix A: Table B.1) originating from the left ventricular 
free-wall tissue of available donor hearts from subjects who were 18 years of age 
and older. [168] I obtained eight other data sets from transmural left ventricular 
tissue samples collected from the apex of the left ventricles of human donor hearts 
(Appendix A: Table B.2), from the Mid-America Transplant Services. These organs 
were considered not suitable for implantation either for technical or non-heart related 
reasons. [169] I also included four control data sets (SRA study # ERP003613 at 
<https://www.ncbi.nlm.nih.gov/Traces/study/?acc=ERP003613&go=go>) from 
subjects whose heart tissues were microscopically defined as normal and not having 
cardiovascular disease (Appendix A: Table B.3).  
Measures 
Outcome and Exposure Variables: In this study, the primary outcome variable 
is DCM, normal or affected. I defined variants over-represented (p < 0.05) in 
pathways that were found to have biological significance to drDCM as exposure 
variables. These included variants directly associated with the outcome. Variants 
that were not directly associated with the outcome, but their interactions with other 
variants were, were defined as putative effect modifiers. Together these variants 




Inclusion Criteria for Cohort Study Design Data Sets: I included data from 
families with familial DCM and sequenced with an Illumina high throughput 
sequencing instrument. Data sets from the Hap Map project were included to match 
breeding patterns (Italy: inbreeding), race (Italy: Caucasian (Utah) and China: 
Asian), and sample sizes (FAM001: 3; FAM027: 5; Chinese: 5) of the cohort data 
sets.  
Inclusion Criteria for Case-Control Data Sets: I included data sets sequenced 
with an Illumina high throughput-sequencing instrument obtained from unrelated 
subjects with drDCM or DCM. I included control data sets used in the transcriptome 
analyses if the data originated from the left ventricle of the heart muscle and 
evaluated as not having heart disease such as DCM that leads to heart failure. Data 
sets from all cases were from the left ventricle of the heart. I included data sets 
originating from other regions of the heart other than from the left ventricle in the 
variant detection analyses as additional controls. 
Diagnostic Criteria for Exome Sequence Cohort Data Sets: I used the 
diagnostic measures for the Italian families set by the original authors, which was 
based on the major and minor criteria outlined by Mestroni et al., 1999. [170] I 
established the diagnostic measures for the cases for the Chinese subjects on 
information presented in the SRA data base at <https://www.ncbi.nlm.nih.gov/Traces 
/study/?acc=SRP066837&go=go>, stating that all five subjects had DCM.  
Diagnostic Criteria for RNA-Seq Data Sets: I used the diagnostic measures 
set by the primary investigators to classify the controls. They defined subjects as not 




nih.gov/Traces/study/?acc=SRP052978>). The medical, diagnostic criteria or 
phenotype information for data sets from the Hap Map project is not disclosed. [171] 
I set the diagnostic criteria as unknown. 
Clinical Status Assessment: I classified data sets from subjects as “affected” 
when they had drDCM or DCM, “unknown” if there was no medical or phenotype 
data available. I classified data sets from subjects as controls or “healthy” when they 
did not have heart failure, DCM, heart disease, or were defined as having “normal” 
hearts by the primary investigators. 
Bioinformatics 
RNA-Seq Data Analyses: All bioinformatics analyses were performed using 
apps in BaseSpace sequence hub (basespace.illumina.com). FASTQ files were 
imported from SRA to BaseSpace using the SRA import App. For RNA-seq data, I 
used the RNA-Seq alignment App for quality control (i.e., to filter and trim reads with 
low Phred scores (<30)) using the built-in App, Bowtie aligner version 0.12.9. TopHat 
version 2.1.0 aligned reads to the reference genome (hg19), producing BAM output 
files, which I used as input in the Isaac Variant Caller App. The Isaac Variant Caller 
produced VCF output files. This app filters out reads that do not pass the quality 
checks. It calls and identifies potential indels and SNPs, and computes probabilities 
of each possible genotype given the aligned read data and previous distribution of 
variation in the genome. [108] I used cufflinks to quantify the reference genes and 
transcripts. This App produced the Fragments Per Kilobase of sequence per Million 




I used the Cufflinks Assembly & DE v2.0 App to assess known and novel 
genes and transcript/isoform expression levels and to perform differential expression 
analyses, which created DIFF tab-delimited files containing differential gene 
expression testing between cases and controls. To determine differentially 
expressed genes and transcripts, I used pairwise differential expression analyses. 
Included in the cuffdiff parameters were hits normalization (compatible) and false 
discovery rate (0.05). I used cuffquant/cufflinks to perform fragment bias and multi-
read corrections and cuffquant/cufflinks/cuffdiff to correct for read length. Cuffdiff 
calculates the log2 (Ratio) statistic (Log2 fold change of the comparison over control 
groups) as log2 (FPKM_DCM_cases/FPKM_controls). The test statistics T was 
calculated as E[log(y)]/Var[log(y)] where y = ratio of the normalized counts 
(FPKM_DCM_cases/FPKM_controls) between DCM cases and controls. Because 
the quotient in the test statistic calculation approximates a normal distribution, 
DESeq used a t-test to calculate the probability value (p-value) for differentially 
expressed genes. The q-value (q) ((FDR (false discovery rate) adjusted p-
value) represents the multiple-testing adjusted p-value for differential expression 
(used for significance filter). The significance statistic was “True” if the q-value (q < 
0.05) was less than the false discovery rate (default: 0.05). 
(basespace.illumina.com). 
Missing Data: I defined missing data as that determined by Cufflinks as 
“LOWDATA” (too complicated or not having been sequenced adequately), “HIDATA” 




able to test. Data reported on the results were those classified as “OK” indicating 
that the test was successful (basespace.illumina.com). 
RNA-Seq Variant Annotation: I used VCF files EDGC (Eone-Dianomics 
Genome Center) Annotator App version 1.0. EDGC to annotate called RNA-Seq 
variants from the VCF files.  
Exome Sequence Variant Analyses: Data were uploaded from the NCBI SRA 
website to BaseSpace using the SRA (Sequence Read Archive) Import App. Data 
were filtered for quality and read length using the Fastq Toolkit App. The target 
Phred quality score was set at 30, which is standard. The minimum read length was 
set at 32bp, the Fastq Toolkit software default value. I used the BWA or Isaac 
Enrichment software to align reads to the human genome (hg19) and to call variants. 
I used the EDGC (Eone-Dianomics Genome Center) Annotator App, version 1.0. to 
annotate the data. 
Pathway Analyses 
Canonical Pathway Analyses: Differentially expressed genes statistically 
significant at a q < 0.05, underwent Ingenuity Pathway Analysis (IPA) to identify 
functional relationships. Fisher’s exact test was employed to determine whether 
associations between a set of genes and either a pathway or function were 
statistically significant. Proportions of experimental genes overlapping canonical 
pathways were compared to proportions of genes from the IPA reference set 
overlapping the same canonical pathways. Analyses at the pathway level focused on 
transcripts differentially expressed between drDCM and DCM vs. controls populating 




Network Analysis: I used core analyses to determine direct and indirect 
interactions between putative mutations and modifiers that resulted in a ‘network 
view’ based on records maintained in the Ingenuity Knowledge Database (IKB). 
Ingenuity Pathways Knowledge Base (IPKB) is abstracted into a Global Molecular 
Network (GMN) made up of many genes and gene products that interact with each 
other. Genes are connected if there is a path or a progression of genes that connect 
them. (Ingenuity Systems, http://www.ingenuity.com) IPA uses a p-score, rather than 
a p-value, to rank networks. The p-score is the negative log in base 10 of the p-value 
(p). Higher scores indicate a higher probability that the network represents 
significant biological functions [Ingenuity Systems, http://www.ingenuity.com]. For 
example, the negative log in base 10 of p-value = 0.000000000001 is 11. Since p-
values usually obtained are very low it is visually easier to focus on the exponent. 
Therefore, a p-value of 10-11, for example, would be equal to a p-score = 11. 
Additionally, if for example, there are 20 genes in a network and 15 of them are 
“Focus Genes,” then the p-value is the probability of finding 15 or more “Focus 
Genes” in a collection of 20 genes randomly chosen from the Global Molecular 
Network. (Ingenuity Systems, http://www.ingenuity.com)   
IPA Upstream Analyses: I considered only differentially expressed genes (q -
value < 0.05) and used two statistical measures standard in IPA to detect likely 
transcription regulators; an overlap p and an activation z-score. The p-value (p) 
(significance at the alpha level of ≤ 0.05) determines whether a statistically 
significant overlap exists between the experimental dataset and genes regulated by 




regulator was ‘activated’ (z-score ≥ 2), ‘inhibited’ (z-score ≤ −2) or indeterminate. 
(Ingenuity Systems, http://www.ingenuity.com) 
IPA Downstream Effects Analytic: I used these analyses to determine 
biological functions related to observed expression profiles. Affected functions with a 
p < 0.05 and a z-score greater than +2 or less than -2 were considered statistically 
significant. The IPA regulation z-score algorithm predicts the direction of change 
(increased or decreased). It statistically quantifies correlations between expression 
of genes and relationship direction. IPA weights z-scores by data bias, relation, and 
relation bias. Z-scores greater than two indicated an increased function and a z-
score less than two a decreased function. (Ingenuity Systems, 
http://www.ingenuity.com) 
IPA Diseases and Functions: I used these analyses to determine diseases, 
and functions differentially expressed gene in my data set played a role. The p-value 
associated with functions in Global Functional Analysis is an assessment of the 
likelihood that the relationship between a set of genes in my data set and a process 
is due to random chance. In this study, the alpha level of significant pathways was 
set at < 0.05, indicating non-random association. In IPA, the right-tailed Fisher’s 
Exact test is used to compute the p-value. In calculating the p-value for a given 
function or process annotation, I considered the number of genes found in my data 
set that take part in that process. Also, the total number of genes related to the 
course of action in the chosen reference set is also taken into consideration. The 
more molecules from the experimental data set involved in a pathway; the more 




overall number of genes known to have an association with the process the greater 
the odds that a relationship is due to random chance. In other words, p-values detect 
statistically significant genes in my data set that are over-represented in each 
process. Thus, functions that are over-represented are processes that have more 
genes from my data set that is expected by chance. (Ingenuity Systems, 
http://www.ingenuity.com) 
Data Integration 
I filtered the list of differentially expressed genes by significance to create a 
list of only genes that were statistically significantly differentially expressed (q < 0.05) 
between cases and controls. I used this gene list to determine pathways associated 
with the experimental data set (Figure 10). 
For the variant list, I overlay the variant lists for the six drDCM patients and 
used the intersection to create one list with variants found in all cases. To integrate 
the “omics” data and pathways, I overlay genes found in significant pathways with 
the list containing variants found in all cases (Figure 10). 
Variants were then stratified by genotype and manually scanned for quality at 
the respective loci. Variants that passed the genotype quality filters were screened in 
all drDCM cased and controls. Variants still found in all cases were considered for 
verification in the exome sequence data sets and prioritized for replication analyses. 
I scanned drDCM variants in the data sets of patients with DCM (from DCM 
pedigrees), subjects with unknown phenotypes (from the Hap Map Project), and one 





Figure 10: Pathway and "Omics" Data Integration 
Variants that were found in some members of at least one DCM pedigree and 
not found in controls were deemed to be possible putative mutations. If they were 
found in controls as well, they were considered potential putative effect modifiers 
and prioritized for the replication analyses.  
Replication Analyses  
I performed association analyses to confirm findings in the drDCM data set. I 
assumed that a subset of patients with DCM would have drDCM. I performed chi-
square tests using R-Studio (version 0.99.473 – 2009-2015) to determine whether 
variants were independent of drDCM or associated with each other. I identified 
associations among variations as interactions. For these analyses, I set the alpha 
level at < 0.05. I defined variations with a direct association with drDCM (considering 
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the subject’s genotype) as putative mutations. I defined variants as putative effect 
modifiers if their interaction with other variants was associated with drDCM.  
Pathway and Gene Prioritization 
I prioritized putative pathogenic pathways or effect modifier pathways 
according to how connected the putative mutations were to other pathways. I 
assumed that the more pathways a putative mutation participated in, the more 
significant the impact it would have on disease pathology. A gene participating in 
more than one pathways was deemed a hub and prioritized for disease modeling. 
Overrepresented pathways carrying at least one hub were considered putative 



















Data Quality    
RNA-Seq drDCM Data Coverage: The total number of reads generated from 
each sample ranged from 43,647,720 to 75,213,034 with a mean of 58,884,453 
across all samples. The average total number of reads passing filter for controls was 
65,016,348 and for cases, 54,796,523. I have presented the percentage and number 
of reads mapped before, and after filtering for each subject in Appendix A: Table C. 
Data produced an average value of 58,884,453 reads per sample, which meets the 
criteria for sequence coverage for transcriptome profiling.[172]  
Exome Re-Sequence Data Coverage: I have presented coverage data for 
exome sequence data sets for the Italian (SRA Study # SRP022855) and Chinese 
(SRA Study # SRP066837) families in Appendix Table D. I have also given coverage 
data from the Hap Map project for the Asian population (SRA Study #SRP004364), 
and the Caucasian population (SRA Study # SRP004078) in Appendix A: Table D. 
RNA-Seq Variant Replication Data Coverage: I have given coverage data for 
the 128 DCM patients (SRA Study: ERP009437) and 15 controls (SRA Study: 
SRP041706, SRA Study: SRP093240, SRA Study: SRP021193, and SRA Study: 
ERP003613) for variant detection in Appendix A Table E. 
Read and Base Level Enrichment Summaries: Summaries for read and base 
level enrichment for data sets used in the discovery phase are presented in 




Gene List with Differentially Expressed Genes: There were 85,897 novel and 
known transcripts in the annotation. Of these, the annotation gene count was 
37,744, of which 19, 096 genes were present for analyses. Of the 19, 096 genes, 
3,215 had a statistically significant differential expression. I have presented a heat 
map to profile the expressed genes in drDCM cases versus controls in Figure 11. 
The heat map indicates that in general there were more genes down-regulated in the 
drDCM patients compared to the controls. 
 





RNA-Seq Variant List  
The number of variants each patient carried ranged from 6506 to 15717 on 
average; each patient carried 13251 variations. The variant list created from the 
intersection of the six drDCM cases contained 650 variants (Figure 12), of which 638 
were found in dbSNP. Data revealed 134 differentially expressed genes carrying at 
least one variation, of which 48 variants were rare (Appendix A: Table G). 
 
Figure 12: Gene and Variant Filtration Work Flow 
Pathway, Transcriptome, and Variant Integration 
IPA generated 455 pathways of which 200 were statistically significant and 
associated with the drDCM data set (Appendix A: Table H). I overlapped the 650 
variants found in all drDCM with the significant differentially expressed genes 
























Figure 13: Pathway, Transcriptome, and Variant Integration 
Data showed that 49 differentially expressed genes carried at least one 
possible putative mutation or effect modifier. In all, there were 18 potential putative 
mutations or effect modifiers found in a possible putative pathogenic pathway or 
effect modifier pathway (Appendix A: Table I). 
Pathway and Gene Prioritization  
Using the gene prioritization filter, I classified eleven genes (ECHS1, ITGAV, 
RHOD, BAG1, COX15, NDUFS4, CLIP, DUSP27, IFIH1, POLR2E, and PPP1R3A) 







































rs10466126 11V/A ECHS1 2.83E+00 113.202 351.174 1.63329 1.51598 0.00135 0.0139274 
rs1071545 45G/R BAG1 3.26E+00 16.4876 41.1576 1.31978 1.53012 0.0008 0.00974907 
rs4930409 134C/R RHOD 1.50E+00 24.9559 60.9611 1.28851 1.44004 0.00115 0.012379 
rs2230616 783V/I ITGAV 2.64E+00 9.37539 25.8116 1.46107 1.96212 0.0001 0.00205554 
rs2231687 374F/L COX15 8.73E+00 2.53451 6.45135 1.3479 1.30729 0.00495 0.0343853 
rs31304 124S/R NDUFS4 8.73E+00 79.3909 176.978 1.15652 1.44678 0.0027 0.0227033 


















rs12459404 44S/F POLR2E 1.42E+00 26.0387 62.1873 1.25596 1.48021 0.0012 0.012759 
rs2974944 476N/K PPP1R3A 2.02E+00 5.72825 13.1395 1.19775 1.50327 0.002 0.0183263 
 
In this paper, I report results for the ECHS1 (enoyl-CoA hydratase, short 
chain, 1, mitochondrial), also known as SCEH and ECHS1D) [https://www.ncbi.nlm. 
nih.gov/gene/1892] and BAG1 (BCL2 associated athanogene 1), also known as 
HAP, BAG-1, and RAP46. [https://www.ncbi.nlm.nih.gov/gene /573] I also discuss 
RHOD (ras homolog family member D) also known as Rho, ARHD, RHOM, and 
RHOHP1 [https://www.ncbi.nlm.nih.gov/gene/29984], and ITGAV (integrin subunit 
alpha V) also known as CD51, MSK8, VNRA, and VTNR (Table 2).  
[https://www.ncbi.nlm.nih.gov/gene/3685] These candidate genes mediate cross-talk 
among three organelles, the mitochondria, nucleus, and the cytoskeleton in the 
molecular pathogenesis of drDCM. BAG1, ITGAV, and RHOD are also putative 
targets for the MIR3944 mirtron hosted by ECHS1. In the following section, I present 




Molecular Pathogenesis of drDCM 
Variants Associated with BCAAs and LVLFAs: Results show that there is an 
association between ECHS1, DBT, and MCCC1 with branched-chain amino acid 
and fatty acid catabolism (Table 3).  


























































































Legend: ECHS1: enoyl-CoA hydratase, short chain, 1, mitochondrial, DBT: Dihydrolipoamide 
branched chain transacylase E2, and MCCC1: methyl crotonoyl-CoA carboxylase 1. AA: Amino acid. 
P-value: probability value. Q-value: p-value adjusted for the false discovery rate. 
ECHS1 is upregulated (log2 (fold change) = 1.63329) and associated with 
drDCM (q = 0.013927). It carries two common missense variants, V11A 
(ECHS1:rs10466126) in the first exon, and T75I (ECHS1:rs1049951) in the second 
exon (Table 3). DBT is also upregulated (log2 (fold change) = 0.955072) and 




384G/S (DBT:rs12021720) (Table 3). An additional common missense variant was 
found in the MCCC1:rs2270968. This gene encrypts the subunit of 3-methylcrotonyl-
CoA carboxylase, an enzyme that catalyzes the carboxylation of 3-methylcrotonyl-
CoA to form 3-methylglutaconyl-CoA. [176] It is upregulated (log2 (fold change) = 
1.61882) and associated with degradation of the branched-chain amino acid, 
leucine. It is also associated with drDCM (q = 0.00205554) (Table 3). 
Genotypes in drDCM Patients: Results show that all cases are homozygous 
for the ECHS1:rs10466126 and ECHS1:rs1049951 variants (Appendix A: Table J). 
One control is heterozygous for ECHS1:rs10466126. One unaffected is homozygous 
and another heterozygous for the ECHS1:rs1049951 variant. For the 
DBT:rs12021720 variant, cases are either homozygous or heterozygous, and one 
control is heterozygous (Appendix A: Table J).  
ECHS1 Variant Verification in FAM001 and FAM027: After scanning the 
additional exome sequence data sets, results show that there are no patients from 
FAM001 who are recessive for the ECHS1:rs10466126 variant. Three out of four 
patients from FAM027 are heterozygous. However, two out of the five Chinese 
patients are homozygous (G/G). All patients in families FAM001 and FAM027 who 
carried the ECHS1:rs1049951 SNP are homozygous. Two of the three who carried 
the ECHS1:rs1049951 variant are heterozygous, and one is homozygous in the 
Chinese family. Two patients in the Chinese family did not have the SNP (Appendix 
A: Table K.1).  
Variant Verification in FAM001, FAM027, and Chinese: Cases in all families 




member (SRR2968053) who do not carry the variant (Appendix A: Table K.1). All 
cases apart from one in FAM001 and 027 are either homozygous or heterozygous 
for the MCCC1:rs2270968 variant. I did not find this variant in family members from 
China (Appendix A: Table K.1).  
Variant Verification in the Hap Map Project: Results from scanning subjects 
from the Hap Map project (with unknown phenotype) and Italy (healthy control) show 
that no subject in this population carries the ECHS1:rs10466126 (G/G) recessive 
genotype. The three Caucasian subjects used to match Fam027 are heterozygous 
(A/G). However, it is necessary for one to note that the data had insufficient quality 
for these three individuals.  Subjects are either recessive or heterozygous for the 
other variants (Appendix A: Table K.2). From these results, I determined that the 
ECHS1:rs10466126 (G/G genotype) variant is a possible putative mutation. It is 
found in some other patients with familial DCM and is found only in cases and no 
controls.  
Novel Variant in the ECHS1 Gene: I scanned the ECHS1 gene for novel 
variants after observing that apart from carrying two variants, one in the first exon 
and the other in the second exon, ECHS1 also hosts a microRNA, MIR3944 in the 
first intron. After scanning ECHS1 for novel variants, I found an indel, ECHS1: 
c.41insT that causes a frameshift and elongation on chromosome 10, position 
135184228, of the second exon (Appendix A: Figure A). This variant is found in five 
of the six drDCM cases and is absent in all controls (Appendix A: Table L). 
The next step of the analyses was to determine whether the 




region of the gene where it would interfere with gene regulation. I used Multiz in 
UCSC genome browser comparative genomics alignment pipeline at < 
genome.ucsc.edu> to generate the multiple comparison alignments and determine 
which ECHS1:rs10466126 allele is conserved among species. Results show that the 
ancestral allele (A) is conserved (Figure 14). 
 
Figure 14: Conservation of A-1639G (ECHS1:rs10466126 (A/A)) Among Species 
I used the JASPAR database [177] to prediction whether ECHS1:rs10466126 
(G/G) is in a regulatory region and if so what transcription factors bind to the locus. 
The prediction analyses revealed four EGR (early growth response protein 1, 2, 3 
and 4) transcription regulators that bind to the 5'-GCG(T/G)GGGCG-3'(EGR-site 
DNA sequence). This sequence also includes the ECHS1:rs10466126 (G/G) locus 
shown in Figure 15.  
Human (Alternative)  GGGCGCAGGACAG
Human(Ancestral) GGACGCAGGACAG   
Chimp  GGACGCAGGACAG    
Bonobo  GGACGCAGGACAG    
Gorilla  GGACGCAGGACAG    
Gibbon  GGACGCAGGAGAG    
Rhesus  GGAGCCGGGGCAG    
Crab-eating macaque  GGAGCCGGGGCAG   
macNem1  GGAGCCGGGGCAG    
cerAty1  GGAGCCGGGGCAG    
papAnu3  GGAGCCGGGGCAG    
Green monkey  GGAGCCGGGGCAG   
Proboscis monkey  GGAGCCGGGGCAG   
Golden snub-nosed monkey  GGAGCCGGGGCAG   
Marmoset GGACGCGGGGCAG     
Tarsier  GGAAGCCGGGCAG     
eulMac1  GGACGCGGGACAG     
eulFla1  GGACGCGGGACAG     
Bushbaby  GGCCGAGGGGCAG     
Mouse  AGGCTCTGGGCAG     






Figure 15: JASPAR Prediction Analysis. Figure shows the 5'-GCG(T/G)GGGCG-3'(EGR-site DNA 
sequence) and the ECHS1:rs10466126 (G/G) locus. The arrow indicates the ECHS1:rs10466126 
(G/G) locus. Shown in these figures are a sequence logo, a count matrix, and hits/bp statistics. It is a 
graphical representation of the matrix model, based on the information content. The information 
content of a matrix column ranges from 0 (no base preference) and 2 (only one base used). The 
sequence logo is a barplot showing the total information content at each position. Bars are replaced 
by stacked letters (A,C,G,T), which are sized and sorted relative to their occurrence. The count matrix 
is the underlying model showing the DNA pattern. The numbers in cells indicate the number of 
sequences having base x in column y. [177]  
Interestingly, data showed that the EGR transcription factors all bind to the G 
allele (EGR1 frequency: 10154, EGR2 frequency: 1468, EGR3 frequency: 1823 and 








G allele occurs more often than to the ancestral A allele (EGR1 frequency: 1491, 
EGR2 frequency: 277, EGR3 frequency: 80, and EGR4 frequency: 131) (Figures 
15). Results suggest that ECHS1:V11A (rs10466126) is in a regulatory motif of four 
EGR (early growth response protein 1, 2, 3 and 4)-transcription regulators. 
To establish consistency, I used the University of California, Santa Cruz 
(UCSC) genome browser at <https://genome.ucsc.edu/index.html> to determine 
what transcription factors bind to ECHS1. Results showed that several transcription 
factors bind to ECHS1 (Figure 15). Further inquiry of regulators that attach to the 
first exon from UCSC revealed three transcription factors, which included EGR1 
(Figure 16). 
 
Figure 16: Transcription Factors that Bind to the ECHS1 Gene 
After finding that the EGRs transcription regulators bind to the 
ECHS1:rs10466126 (G/G) locus located in the 5'-GCG(T/G)GGGCG-3'(EGR-site) 
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= 0.0281271; log2 (fold change) = -1.29395), EGR2 (q-value = 0.0494839; log2 (fold 
change) = -1.23546), and EGR3 (q-value = 0.00891741; log2 (fold change) = -
2.06029) transcription factors were all downregulated in cases versus controls 
(Appendix Table M). I also found that EGR1 and EGR3 transcription factors were 
significantly associated with cardiovascular system development and function, 
development of endothelial tissue (p-value = 7.43E-12; z-score = -3.140) (Appendix 
Table N). This function is also decreased in drDCM. Together, these findings 
suggest that ECHS1:rs10466126 (G/G) might be adversely affecting gene regulation 
associated with EGR1 through the regulation of transcription. 
ECHS1 is a Host for miRNA3944: ECHS1 is found on chromosome 10. It has 
eight exons and has seven introns (Figure 17, Panel 1). In the previous section, data 
revealed a “hot spot” in ECHS1 spanning the first exon, intron, and the second exon. 
Data showed that the ECHS1:rs10466126 is in an EGR regulatory motif of the first 
exon. The other two variants, the ECHS1: rs1049951, and ECHS1:c.41insT are both 
in the second exon. Interestingly in the first intron, the gene hosts a mirtron, the 
MIR3944 (Figure 17, Panel 1). 
Investigations into the nature of MIR3944 using miRIAD, (an intragenic 
miRNA database) (https://www.bioinfo.mochsl.org.br/?q=tools) revealed that the 
precursor sequence of MIR3944 has a functional passenger strand, the has-miR-
3944-5p and a functional guide strand, the has-miR-3944-3p. The length of has-miR-
3944 is 107 bp. Color-coded in red is the seed sites for has-miR-3944-3p and has-





Figure 17: Schematic of ECHS1 and MIR3944 using miRIAD. Panel 1: Summarized transcript 
annotation indicating the exons, introns, position of the MIR3944, and the variants examined in the 
study. Panel 2: Schematic of has-mir-3944 indicating the seed sites for both the guide, has-miR-
3944-3p and passenger strand, has-miR-3944-5p microRNAs. Highlighted in red are the seed sites. 
 
The miRIAD database also revealed that ECHS1 is expressed in the healthy 
heart (Figure 18, Panel 1). However, MIR3944 is not expressed in the healthy heart 


























Figure 18: Expression Profiles for ECHS1 and Has-mir-3944 in Normal Heart. Panel 1: ECHS1 
expression profiles in 6 different tissues. Panel 2: has-mir-3944 expression profiles in 6 different 
tissues. Panel 3: Expression correlations between has-mir-3944-5p and the ECHS1 in the 6 different 
tissues.  
Additionally, the miRIAD database revealed expression correlations between 
has-mir-3944-5p and the host gene. Data show that when ECHS1 is expressed in 







show that MIR3944 is expressed in patients with drDCM (case FPKM = 5.2944) but 
not in the controls (FPKM = 0) (Figure 19).  
 
Figure 19: Expression Profiles of MIR3944 in drDCM  
Prediction of hsa-mir-3944 Putative Targets Among Hubs 
RHOD is a Putative Target for has-miR-3944-5p: I used TargetScanHuman: 
prediction of microRNA targets (release 7.1: June 16) [178] to determine what genes 
hsa-mir-3944 might target. TargetScanHuman predicted that hsa-mir-3944-5p binds 
to position 301-312 of RHOD 3`UTR. 
The projected consequential pairing of the target region and the seed site in 
the miRNA is 100% (Figure 20, Panel 1A). The table in Figure 20, Panel 2 shows 
putative gene targets predicted by seed match (8mer,7mer-m8,7mer-1A) according 





















positions 2-8 of the mature microRNA (i.e., the seed site plus the 8th position) 
(http://www.targetscan.org/docs/7mer.html). 
 
Figure 20: TargetScan Predicted Seed Sites Pairing with Target Region. Panel 1: Predicted 
consequential pairing of the target region and mircoRNA. Panel 2: The table shows gene targets 
predicted by seed match (8mer,7mer-m8,7mer-1A) according to TargetScan 6.2 
http://bmi.ana.med.uni-muenchen.de/miriad/miRNA/human/hsa-mir-3944/.  
ITGAV is a Putative Target for has-miR-3944-5p: TargetScanHuman also 
predicted that has-miR-3944-5p (seed site (GUGCAGC) bids position 900-906 of 




miRNA gene seed match hybridization G binding G
hsa-miR-3944-5p RHOD 7mer-m8 -16.6 -17.3121
hsa-miR-3944-5p ITGA5 7mer-m8 -19.0 -20.3519






of the target region and the miRNA seed site (Figure 20 Panel 1B). The Table in 
Figure 20, Panel 2 shows putative gene targets predicted by seed match 
(8mer,7mer-m8,7mer-1A) according to TargetScan 6.2. ITGAV is a 7mer-m8, 
suggesting that there is an exact match to positions 2-8 of the mature microRNA 
(i.e., the seed site plus the 8th position) (http://www.targetscan.org/docs/7mer.html). 
BAG1 is a Putative Target for has-miR-3944-3p: TargetScanHuman also 
predicted that the guide strand, has-miR-3944-3p (seed site sequence (UCGGGCU) 
bids position 2094-2100 of BAG1 3`UTR with 100% predicted consequential pairing 
with the miRNA seed site (Figure 20 Panel 1C). The Table in Figure 20, Panel 2 
shows putative gene targets predicted by seed match (8mer,7mer-m8,7mer-1A) 
according to TargetScan 6.2. BAG1 is also a 7mer-m8, suggesting that there is an 
exact match to positions 2-8 of the mature microRNA (i.e., the seed site plus the 8th 
position) (http://www.targetscan.org/docs/7mer.html). 
Prediction analyses for RHOD indicate that only a segment (UGCA) of the 
target site is conserved among species (Figure 21 A). For ITGAV, the target site 
appears to be somewhat conserved among species (Figure 21 B). The BAG1 target 
site is conserved among human, Chimp, and Rhesus (Figure 21 C). 
The next step in modeling drDCM was to determine which variants were 
putative mutations or effect modifiers. To do this, I replicated the variant detection 
analyses in a more extensive and independent sample of patients with DCM and 





Figure 21:Predicted Conservation: Putative Target Region and Has-mir-3944 
Variant Detection Replication Analyses  
Association analyses showed that there is dependency of the 







= 0.02082). After finding this association, I stratified by genotype and found that the 
ECHS1:rs10466126 (G/G) genotype is associated with DCM (p = 0.02496) and not 
the ECHS1:rs10466126 (A/G) genotype (p = 0.209) (Table 4). Results suggest that 
ECHS1:rs10466126 (G/G) is the putative mutation when one considers the genotype 
of the subjects. 
Interestingly, when I analyzed the association of ECHS1:rs1049951 with 
DCM, results showed that rs1049951 is highly dependent on DCM (p < 2.2e-16). 
However, when I took subject genotype into consideration, there was no longer an 
association and results showed that ECHS1:rs1049951 is independent of DCM (p = 
1). However, there is an association between ECHS1: rs1049951 (genotype) and 
ECHS1:rs10466126 (genotype) (p = 2.82E-07) and this interaction is associated with 
DCM (p < 2.2e-16) (Table 4).  
Replication Analyses for ECHS1:c.41insT: Data show that 39 subjects out of 
143 carried the ECHS1:c.41insT genotype, two of whom were controls (frequency in 
case = 0.258741, and in study population = 0.272727). In my study population, the 
frequency of ECHS1:c.41insT is 0.273, and the chi-square test showed that the 
ECHS1:c.41insT(CT) genotype is independent of DCM (p = 0.3218). However, there 
is significant dependence or interaction between the ECHS1:rs1049951 and the 
ECHS1:c.41insT variant (p = 7.841e-08), which are both in the second exon. 
Additionally, there is an association between this interaction and disease state (p < 
2.2e-16). Because there is no direct relationship between ECHS1:c.41insT and 





Table 4: Variant Detection Replication Analyses  




ECHS1 main effects    
Exon 1: rs10466126 and Exon 2: rs1049951   
Exon 1: rs10466126 SNP and disease state 0.1718 1.8674 1 
Exon 2: rs1049951 SNP and disease state *< 2.2e-16 88.338 1 
Exon 1:rs10466126 (genotype level) and disease state 0.02082 7.7434 2 
Exon 2: rs1049951 (genotype) and disease state 1 0 1 
*rs10466126 (G/G) and disease state 0.02496 5.0269 1 
rs10466126 (A/G) and disease state 0.209 1.5782 1 
Interactions   
Exon 1: rs10466126 SNP and Exon 2: rs1049951 SNP *< 2.2e-16 101.4085 1 
*Exon 2: rs1049951 (genotype) and Exon 1: rs10466126 (genotype) *2.82E-07 30.1636 7 
*rs10466126 (genotype), rs1049951 (genotype) and disease state *< 2.2e-16 382.4507 11 
Exon 2: ECHS1 c.41insT main effects   
Exon 2: ECHS1 c.41insT (genotype) and disease state ^0.3218 0.9816 1 
Interactions   
Exon 2: rs1049951, Exon 1: rs10466126 and Exon 2: ECHS1 c.41insT *< 2.2e-16 147.8592 3 
Exon 1: rs10466126 and Exon 2: ECHS1 c.41insT ^0.714 0.1343 1 
*Exon 2: rs1049951 and Exon 2: ECHS1 c.41insT *7.84E-08 28.8451 1 
*Exon 2: rs1049951 and Exon 2: ECHS1 c.41insT and disease state *< 2.2e-16 129.6056 3 
DBT main effects   
rs12021720 and DCM ^1 0 1 
rs12021720 (genotype) and DCM *0.3232 2.2589 2 
Interactions   
DBT rs12021720 and ECHS1 rs10466126 ^0.005657 7.6566 1 
*DBT rs12021720 (genotype) and ECHS1 rs10466126 (genotype) *0.001096 18.2641 4 
DBT rs12021720, ECHS1 rs10466126, and DCM *< 2.2e-16 653.831 7 
*DBT rs12021720 (genotype) & ECHS1 rs10466126 (genotype) & DCM *< 2.2e-16 427.9155 17 
Legend: *Indicates Chi-squared Test for Probabilities P-values. ^ Pearson's Chi-squared test with 





Replication Analysis for DBT: Results from the chi-square test showed that 
DBT:rs12021720 is not directly related to DCM (p = 0.3232). However, interaction 
analyses showed that there is an association between DBT:rs12021720 (genotypes) 
and ECHS1:rs10466126 (genotypes) (p = 0.001096). I defined DBT as a putative 
effect modifier. 
Data show that there is an association between ECHS1:rs10466126 (G/G) 
genotype and drDCM and that it is a putative mutation, as data showed in the 
primary study. Collectively, these results suggest that individuals carrying the 
ECHS1:rs10466126 (G/G) genotype have a high chance of developing drDCM. 
Those who carry both ECHS1:rs10466126 (G/G) and the ECHS1:rs1049951 SNP 
and ECHS1:c.41insT are double and triple mutants, respectively, and have an even 
higher chance of developing drDCM. The risk of developing drDCM could even be 
more significant in patients who also carry the DBT:rs12021720 variant. The next 
step was to determine the putative pathogenic pathways associated with ECHS1. 
ECHS1 Putative Pathogenic Pathways Associated with drDCM 
Results show that three different metabolic pathways carry ECHS1 and DBT, 
the valine (-log (p) = 3.39) and isoleucine degradation 1 pathways (-log (p) = 2.34), 
and the fatty acid b-oxidation pathways (-log (p) = 2.83). These pathways are all 
associated with the drDCM data set (Table 5). Because these pathways carry the 
ECHS1 gene, I defined them as putative pathogenic pathways. Enzymes and 
products generated in the valine, and isoleucine degradation 1 pathways and the 





Table 5: Putative Pathways Carrying the ECHS1 and DBT  
Canonical Pathways -log(p-value) Molecules in DCM pathways 
Isoleucine Degradation I 
 
2.34 
HSD17B10, AUH, DLD, ACADSB, BCAT2, ACAT1, HADHA, EHHADH,ECHS1, 
DBT 
Fatty Acid β-oxidation I 2.83 
ACAA2, HSD17B10, HADHA, EHHADH, ECI1, AUH, ACSL5, SLC27A3, 
HSD17B8, ECI2, IVD, ECHS1, SLC27A6 
Valine Degradation I 3.39 
HIBCH, BCKDHA, AUH, DLD, ACADSB, ALDH6A1, BCAT2, BCKDHB, HADHA, 
EHHADH, ABAT, ECHS1, DBT 
The pathways all produce NADH (nicotinamide adenine dinucleotide) and H+ 
(proton). Fatty acid b-oxidation (Appendix B: Figure B. 1) and isoleucine degradation 
1 pathways (Appendix B: Figure B.2) also generate acetyl-CoA (Acetyl coenzyme 
A). Additionally, both the valine (Appendix B: Figure B.3) and isoleucine degradation 
1 pathways also produce propionyl coenzyme A (propionyl-CoA). In addition to the 
production of propionyl-CoA, the valine degradation pathway also creates 2-
oxoglutarate, and (S)-3-amino-2-methylpropanoate. Results also show upregulation 
of critical enzymes in the degradation processes of the two amino acid pathways in 
drDCM cases compared to controls (Tables 6).  
Data suggests that the rate of production for NADH, H+, acetyl-CoA, 
propionyl-CoA, 2-oxoglutarate, and (S)-3-amino-2-methylpropanoatemay may be 
increased leading to an accumulation in the mitochondria of the myocardium 
(Appendix B: Figure C). In the isoleucine (Table 5) and valine (Table 6) 
degradation 1 pathways, DBT carried the DBT:rs12021720 variant, a putative 
effect modifier. This gene encodes a protein that forms the critical homo-24-meric 
dihydrolipoyl transacylase (E2) subunit of the branched-chain alpha-keto acid 
dehydrogenase complex (BCKD), an enzyme complex inside the mitochondria 




Table 6: Genes Found in the Isoleucine Degradation 1 Pathways 
 isoleucine degradation 1 pathways   




ACADSB acyl-CoA dehydrogenase, short/branched chain 1.615 enzyme 
ACAT1 acetyl-CoA acetyltransferase 1 1.755 enzyme 
AUH AU RNA binding protein/enoyl-CoA hydratase 1.373 enzyme 
BCAT2 branched chain amino acid transaminase 2 1.417 enzyme 
DBT dihydrolipoamide branched chain transacylase E2 0.955 enzyme 
DLD dihydrolipoamide dehydrogenase 1.287 enzyme 
ECHS1 enoyl-CoA hydratase, short chain, 1, mitochondrial 1.633 enzyme 
EHHADH enoyl-CoA, hydratase/3-hydroxyacyl CoA dehydrogenase 1.776 enzyme 
HADHA 
hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA thiolase/enoyl-
CoA hydratase (trifunctional protein), alpha subunit 
1.47 enzyme 
HSD17B10 hydroxysteroid (17-beta) dehydrogenase 10 1.784 enzyme 
 Valine degradation 1 pathway   




ABAT 4-aminobutyrate aminotransferase 2.218 enzyme 
ACADSB acyl-CoA dehydrogenase, short/branched chain 1.615 enzyme 
ALDH6A1 aldehyde dehydrogenase 6 family member A1 1.534 enzyme 
AUH AU RNA binding protein/enoyl-CoA hydratase 1.373 enzyme 
BCAT2 branched chain amino acid transaminase 2 1.417 enzyme 
BCKDHA branched chain keto acid dehydrogenase E1, alpha polypeptide 1.175 enzyme 
BCKDHB branched chain keto acid dehydrogenase E1, beta polypeptide 1.252 enzyme 
DBT dihydrolipoamide branched chain transacylase E2 0.955 enzyme 
DLD dihydrolipoamide dehydrogenase 1.287 enzyme 
ECHS1 enoyl-CoA hydratase, short chain, 1, mitochondrial 1.633 enzyme 
 
In this study, there is an up-regulation and association of the other subunits of 
BCKD with drDCM. The subunits include BCKDHA (branched chain keto acid 
dehydrogenase E1, alpha polypeptide), log2 (fold change) = 1.17513; q = 
0.0240843, BCKDHB (branched chain keto acid dehydrogenase E1, beta 




(dihydrolipoamide dehydrogenase), log2 (fold change) = 1.28677; q = 0.0346444 
(Appendix Table M).  
Results indicate that the BCKD enzyme complex is upregulated and that the 
rate at which both isoleucine and valine are being broken down is increased. 
Interestingly, in the fatty acid b-oxidation pathway (Table 7), ACSL5 (acyl-CoA 
synthetase long-chain family member 5), (log2 (fold change) = -1.91822; q = 
0.00118756), an enzyme that activates long-chain fatty acids in the cytoplasm 
before transport to the mitochondria, is down-regulated.  
Table 7: Genes in the Fatty Acid b-oxidation Pathway 




ACAA2 acetyl-CoA acyltransferase 2 1.673 enzyme 
ACSL5 acyl-CoA synthetase long-chain family member 5 -1.918 enzyme 
AUH AU RNA binding protein/enoyl-CoA hydratase 1.373 enzyme 
ECHS1 enoyl-CoA hydratase, short chain, 1, mitochondrial 1.633 enzyme 
ECI1 enoyl-CoA delta isomerase 1 1.282 enzyme 
ECI2 enoyl-CoA delta isomerase 2 1.457 enzyme 
EHHADH enoyl-CoA, hydratase/3-hydroxyacyl CoA dehydrogenase 1.776 enzyme 
HADHA 
hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA 
thiolase/enoyl-CoA hydratase (trifunctional protein), alpha 
subunit 
1.470 enzyme 
HSD17B8 hydroxysteroid (17-beta) dehydrogenase 8 1.475 enzyme 
HSD17B10 hydroxysteroid (17-beta) dehydrogenase 10 1.784 enzyme 
IVD isovaleryl-CoA dehydrogenase 1.263 enzyme 
SLC27A3 solute carrier family 27 member 3 -1.357 transporter 




Results also suggest that there is a reduction in the rate of activation of long-
chain fatty acids. Additionally, SLC27A3 (solute carrier family 27 member 3) (log2 
(fold change) = -1.35713; q = 0.00347516), a very long-chain fatty acid acyl-CoA 
synthetase is also down-regulated. Downregulation of SLC27A3 suggests that there 
is a reduction in the rate of activation of very-long-chain fatty acids as well (Appendix 
Table M). Results indicate that there is an accumulation of long and very long chain 
fatty acids in the cytoplasm. To understand the full biological implication for the 
significant results, I explored supporting evidence from other canonical pathways 
and transcripts in the data set. Interestingly, there is an association between the 
leucine degradation 1 pathway with the data set. I defined this pathway as a putative 
effect modifying pathway because it carried the DBT:rs12021720 putative effect 
modifier.  
Further pathway investigations revealed two more pathways related to 
catabolism of fatty acids. These included the fatty acid β-oxidation III (Unsaturated, 
Odd Number) (-log (p) = 1.61E00) and the fatty acid α-oxidation (-log (p) = 3.14E00) 
that were associated with the drDCM data set. However, these pathways did not 
carry the ECHS1:rs10466126 or DBT:rs12021720 variants (Appendix A: Table H). 
Data also showed that mitochondrial (-log (p) = 8.73E00), oxidative phosphorylation 
(-log (p) = 5.35E00) and TCA cycle II (-log (p) = 2.70E00) dysfunction were 
associated with the experimental data set (Appendix A: Table H). The next step in 
the inquiries was to determine whether there is an association between the three 





Association Between BAG1, RHOD, and ITGAV with drDCM 
Data show that BAG1 is upregulated (log2 (fold change) = 1.32) and 
associated with drDCM (q = 0.00975). BAG1 also carries the 45G/R 
(BAG1:rs1071545) variant (Tables 2) that is rare (C = 0.0206, 1000 genomes) and 
can either be a missense, upstream variant 2KB, or UTR variant 5 prime variant 
depending on gene splicing. All drDCM cases are homozygous except one who is 
heterozygous (with low-quality data). This variant is found in two of the four controls. 
One control is homozygous and the other heterozygous (with low-quality data) 
(Appendix A: Table J).  
Results show that RHOD (log2 (fold change) = 1.28851), and ITGAV (log2 
(fold change) = 1.46107) are upregulated. They are also associated with drDCM 
(RHOD: q = 0.012379) and (ITGAV: q = 0.00205554) (Table 2). RHOD carries the 
134C/R (RHOD:rs4930409) missense variant and ITGAV the 783V/I 
(ITGAV:rs2230616) missense variant. Both variants are rare (RHOD:rs4930409 
MAF: T = 0.0006/3 (1000 Genomes)), ITGAV: rs2230616 MAF G = 0.0078/39 (1000 
Genomes)). All patients and two controls are homozygous at the locus for 
RHOD:rs4930409. For the ITGAV:rs2230616 variant, all cases except drDCM_26 
are homozygotes, and all controls are heterozygotes (with low-quality data) except 
CTR 1a who is homozygote (Appendix A: Table J). In the next step, I replicated the 
variant analyses and performed association analyses to classify RHOD, ITGAV, and 






Replication Analyses for RHOD, ITGAV, and BAG1 
Replication Analyses Revealed that BAG1: rs1071545 (p = 1.94E-06), 
ITGAV:rs2230616 (p = 0.0001591) and RHOD:rs4930409 (p < 2.2e-16) are all 
associated with DCM (Table 8). Further analyses of the data revealed that 
RHOD:rs4930409 was found in all cases and controls at the SNP level and all cases 
and controls are homozygotes at the genotype level as well with a frequency of one 
in the cases (Table 8). ITGAV:rs2230616 was found in all cases who are 
homozygous except two who are heterozygous.  
Of the 15 controls, two did not carry the variant and had a frequency of one in 
the cases (Table 8) For BAG1: rs1071545, all cases are homozygote except two 
who are heterozygous, and three of the controls do not carry the variant. The 
frequency in cases is one (Table 8). Additional evaluations revealed that 
RHOD:rs4930409 (genotype taken into consideration) interacts with 
ITGAV:rs2230616 (genotype taken into consideration) (p < 2.2e-16) and this 
interaction is associated with disease state (p < 2.2e-16). Data also showed that 
RHOD:rs4930409 (genotype taken into consideration) interacts with BAG1: 
rs1071545 (genotype taken into consideration) (p < 2.2e-16) and this interaction is 
associated with DCM (p < 2.2e-16) (Table 8). 
Because there was no variability between or within cases and controls at the 
genotype level, I defined RHOD:rs4930409 as a putative effect modifier. Results 
also show that BAG1: rs1071545 and ITGAV:rs2230616 interact (p < 2.2e-16) and 





Table 8: Variant Detection Replication Analyses 
Legend: * Chi-squared test for given probabilities. ^ Pearson Chi Square 
Data also showed that RHOD:rs4930409 and ECHS1:rs10466126 interact (p 
= 2.33E-10) and that this interaction is associated with DCM (p < 2.2e-16). Results 
also indicated that DBT:rs12021720 interacts with ITGAV:rs2230616 (p = 0.000861), 









Main effects    
DiseaseState, BAG1_rs1071545  3.16E-05 17.3175 1 
*DiseaseState and BAG1_genotype 1 1.94E-06 26.3073 2 
ITGAV_rs2230616 and DiseaseState  0.002714 8.9904 1 
*ITGAV_Genotype and DiseaseState 1 0.0001591^ 17.4924 2 
RHOD_rs4930409and DiseaseState  *< 2.2e-16 89.2937 1 
*RHOD_genotype and diseaseState 1 *< 2.2e-16 89.2937 1 
Interactions    
*RHOD_genotype and ITGAV_Genotype  *< 2.2e-16 262.5035 2 
*RHOD_genotype and ITGAV_Genotype and DiseaseState  *< 2.2e-16 549.8531 5 
*RHOD_genotype and BAG1_genotype  *< 2.2e-16 256.7972 2 
*RHOD_genotype and BAG1_genotype and diseaseState  *< 2.2e-16 549.1818 5 
*BAG1_genotype and ITGAV_Genotype  < 2.2e-16^ 237.6475 4 
*BAG1_genotype and ITGAV_Genotype and diseaseState  *< 2.2e-16 1874.636 17 
ECHS1rs10466126 interaction with RHOD, BAG1 and ITGAV    
*RHOD_genotype and ECHS1rs10466126genotype  *2.33E-10 44.3636 2 
*RHOD_genotype and ECHS1rs10466126genotype and 
diseaseState 
 *< 2.2e-16 174.3287 5 
BAG1_genotype and ECHS1rs10466126genotype  0.1709^ 6.4041 4 
ITGAV_Genotype and ECHS1rs10466126genotype  0.2208^ 5.723 4 
DBT interaction with RHOD, BAG1 and ITGAV    
*DBT_genotype and ITGAV_Genotype  0.000861^ 18.7982 4 
*DBT_genotype and ITGAV_Genotype and disease state  *< 2.2e-16 1084.147 
7 
*DBT_genotype and BAG1_genotype  0.01996^ 11.6722 4 
*DBT_genotype and BAG1_genotype and disease state  *< 2.2e-16 1082.888 17 
*DBT_genotype and RHOD_genotype  *< 2.2e-16 101.6364 2 




association of these interactions with DCM as well (Table 8). Results suggested that 
BAG1: rs1071545 and ITGAV:rs2230616 are putative mutations because they are 
directly associated with drDCM in the replication analyses.  
BAG1, RHOD, and ITGAV Putative Pathogenic Pathways 
Pathway analyses revealed that BAG1 participates in two pathways, the 
Glucocorticoid receptor signaling (-log (p) = 3.26) and protein ubiquitination 
pathways (-log (p) = 5.42) (Appendix A: Table H). These results suggest that 
Glucocorticoid receptor signaling and protein ubiquitination pathways are putative 
pathogenic pathways. 
RHOD and ITGAV both play a role in the regulation of the cytoskeleton. 
RHOD participates in 18 pathways and ITGAV in six. Interestingly, RHOD 
participates in all the pathways that ITGAV contributes to, which include the Glioma 
invasiveness (-log (p) = 2.64), IL-8 (-log (p) = 2.43), and integrin signaling pathways 
(-log (p) = 1.55), NF-kB Activation by Viruses (-log (p) = 3.16), Paxillin Signaling (-
log (p) = 1.34), and Role of Tissue Factor in Cancer (-log (p) = 5.02) (Appendix A: 
Table I). 
The pathways (Appendix B: Figures D, E, F) show that RHOD and ITGAV 
also participate in similar functions downstream that include the regulation of actin 
and the cytoskeleton. For example, in cardiac hypertrophy signaling, RHOD affects 
actin assembly and muscle contraction. In integrin signaling, both play a role in 
cytoskeletal rearrangement, and in axonal guidance signaling, it affects actin 
filament reorganization. In phagosome formation, RHOD plays a role in actin 




Tec kinase signaling it plays a role in actin reorganization, cell adhesion, and cell 
migration. 
Downstream Prediction Analysis  
To understand the effect of RHOD on processes involved with tissue 
development, cell cycle, cell signaling, cell morphology, and cellular assembly and 
organization I performed downstream prediction analyses based on the gene 
expression of RHOD gene (Table 9).  
Table 9: Downstream Predicted Effects of RHOD on Biological Processes  
Category Function Annotation 
Prediction (based on 
expression direction) 
Findings 
Tissue Development ↑fibrogenesis Increased Increases (5) 
Tissue Development ↑formation of filaments Increased Increases (5) 
Tissue Development ↑formation of actin filaments Increased Increases (5) 
Tissue Development ↑formation of actin stress fibers Increased Increases (5) 
Cell Cycle ↑cell cycle progression Increased Increases (2) 
Cell Morphology ↑cell spreading Increased Increases (2) 
Cell Morphology ↑formation of cellular protrusions Increased Increases (7) 
Cell Morphology ↑morphology of cells Affected Affects (1) 
Cell Signaling 
small GTPase mediated signal 
transduction 
Affected Affects (1) 
Cellular Assembly and Organization ↑organization of cytoplasm Increased Increases (8) 
Cellular Assembly and Organization organization of cytoskeleton Affected Affects (1) 
Cellular Assembly and Organization ↑microtubule dynamics Increased Increases (7) 
Cellular Assembly and Organization ↑formation of cellular protrusions Increased Increases (7) 
Cellular Assembly and Organization ↑fibrogenesis Increased Increases (5) 
Cellular Assembly and Organization ↑formation of filaments Increased Increases (5) 
Cellular Assembly and Organization ↑formation of cytoskeleton Increased Increases (5) 
Cellular Assembly and Organization ↑formation of actin filaments Increased Increases (5) 
Cellular Assembly and Organization ↑formation of actin stress fibers Increased Increases (5) 
Cellular Assembly and Organization ↑development of cytoplasm Increased Increases (5) 





Data show that numerous functions that include, fibrogenesis, the formation 
of filaments, formation of actin filaments, formation of actin stress fibers, and cell 
cycle progression, are all predicted to be increased (Table 9). 
Downstream Effect Analytics  
To understand the downstream effects of RHOD on tissue development, cell 
cycle, cell signaling, cell morphology, and cellular assembly, and organization I 
performed downstream effect analytics based on the gene expression of RHOD. 
Data show that fibrogenesis (p = 2.87E-09; z-score = -2.384), formation of 
filaments (p = 5.06E-09; z-score = -2.360), formation of actin filaments (p = 2.30E-
07; z-score = -2.187), formation of actin stress fibers (p = 1.44E-06; z-score = -
2.001), cell spreading (p = 3.95E-07; z-score = -3.499), organization of cytoplasm (p 
= 5.19E-17; z-score = -3.539), organization of cytoskeleton (p = 1.03E-15 ; z-score = 
-3.441), microtubule dynamics (p = 2.18E-12 ; z-score = -3.260), formation of cellular 
protrusions (p = 6.94E-10 ; z-score = -3.054), and formation of cytoskeleton (p = 
1.03E-15 ; z-score = -3.441) are all decreased (Table 10). 
To illustrate that the presence of a differentially expressed gene that does not 
carry a variant can also contribute to the outcome in detrimental ways and should be 
considered in modeling the pathogenesis of the disease, I used the integrin signaling 
putative pathogenic pathway and VCL (vinculin) as an example. Both RHOD and 







Table 10: Downstream Effects of RHOD on Functions 
 
Data show that because VCL is up-regulated (log2 (fold change) = 1.27392), 
proliferation of neuronal cells (p =1.35E-11; z-score = -2.355), and development of 
epithelial tissue (p = 1.23E-13; z-score = -2.743) (Table 11). VCL also contributes to 
microtubule dynamics (p = 2.18E-12; z-score = -3.260), organization of cytoskeleton 
(p = 1.03E-15; z-score = -3.441), cell spreading (p = 3.95E-07; z-score = -3.499), 
organization of cytoplasm (p = 5.19E-17; z-score = -3.539), cell movement (p = 
Category Function Function Annotation p-value 
Activation 
z-score 
Tissue Development ↓fibrogenesis fibrogenesis 2.87E-09 -2.384 
Tissue Development ↓formation formation of filaments 5.06E-09 -2.360 
Tissue Development ↓formation formation of actin filaments 2.30E-07 -2.187 
Tissue Development ↓formation formation of actin stress fibers 1.44E-06 -2.001 
Cell Cycle cell cycle progression cell cycle progression 2.09E-07 -1.058 
Cell Morphology ↓cell spreading cell spreading 3.95E-07 -3.499 
Cell Morphology ↓formation formation of cellular protrusions 6.94E-10 -3.054 
Cell Morphology morphology morphology of cells 1.75E-15  
Cell Signaling 
small GTPase mediated signal 
transduction 
small GTPase mediated signal 
transduction 
7.17E-10 1.055 
Cellular Assembly and 
Organization 
↓organization organization of cytoplasm 5.19E-17 -3.539 
Cellular Assembly and 
Organization 
↓organization organization of cytoskeleton 1.03E-15 -3.441 
Cellular Assembly and 
Organization 
↓organization microtubule dynamics 2.18E-12 -3.260 
Cellular Assembly and 
Organization 
↓formation formation of cellular protrusions 6.94E-10 -3.054 
Cellular Assembly and 
Organization 
↓fibrogenesis fibrogenesis 2.87E-09 -2.384 
Cellular Assembly and 
Organization 
↓formation formation of filaments 5.06E-09 -2.360 
Cellular Assembly and 
Organization 
↓formation formation of cytoskeleton 2.19E-08 -2.224 
Cellular Assembly and 
Organization 
↓formation formation of actin filaments 2.30E-07 -2.187 
Cellular Assembly and 
Organization 
↓formation formation of actin stress fibers 1.44E-06 -2.001 
Cellular Assembly and 
Organization 
development development of cytoplasm 8.27E-09 -1.803 
Cellular Assembly and 
Organization 
organization 






1.46E-27; z-score = -3.892), and migration of cells (p = 6.62E-25; z-score = -4.471) 
are all decreased, and organismal death and morbidity are increased (Table 11). 
Table 11: Downstream Effects of VCL 
Category Function Function Annotation p-value 
Activation 
z-score 
Inflammatory Response inflammation inflammation of organ 1.86E-06 -0.289 
Embryonic Development cardiogenesis cardiogenesis 3.35E-14 -0.601 
Cellular Movement migration 






cell movement of fibroblasts 7.62E-09 -0.772 




cell movement of fibroblasts 7.62E-09 -0.772 




cell movement of connective 
tissue cells 
6.22E-10 -1.515 
Cellular Growth and Proliferation proliferation proliferation of cells 2.98E-32 -1.617 
Cellular Development proliferation 
↓proliferation of neuronal 
cells 
1.35E-11 -2.355 
Cellular Growth and Proliferation proliferation 
↓proliferation of neuronal 
cells 
1.35E-11 -2.355 
Tissue Development proliferation 
↓proliferation of neuronal 
cells 
1.35E-11 -2.355 
Tissue Development development 
↓development of epithelial 
tissue 
1.23E-13 -2.743 
Cell Morphology formation 
↓formation of cellular 
protrusions 
6.94E-10 -3.054 
Cellular Assembly and Organization formation 
↓formation of cellular 
protrusions 
6.94E-10 -3.054 
Cellular Function and Maintenance formation 
↓formation of cellular 
protrusions 
6.94E-10 -3.054 
Cellular Assembly and Organization organization ↓microtubule dynamics 2.18E-12 -3.26 
Cellular Function and Maintenance organization ↓microtubule dynamics 2.18E-12 -3.26 








Cell Morphology cell spreading ↓cell spreading 3.95E-07 -3.499 
Cellular Assembly and Organization organization ↓organization of cytoplasm 5.19E-17 -3.539 




↓cell movement 1.46E-27 -3.892 
Cellular Movement migration ↓migration of cells 6.62E-25 -4.471 
Embryonic Development formation formation of muscle 2.32E-11 0.209 
Connective Tissue Development and 
Function 












Diseases and Functional Analyses  
To gain more insight into functions BAG1 and ITGAV contribute to, I further 
investigated the diseases and functions analyses. Results revealed that BAG1 plays 
a role in functions that include cell death, gene expression, proliferation, 
transcription, and necrosis, functions associated with the nucleus (Table 12).  
Results revealed that ITGAV contributes to functions that include decreased 
angiogenesis, abnormal morphology of muscle, abnormal morphology of the 
cardiovascular system, abnormal morphology of blood vessels, increased morbidity 
or mortality and organismal death, and decreased proliferation of connective tissue 
cells (Table 13). 
Network Analyses 
To gain insight into the multidimensional interactions among genes, I 
performed network analyses. Network analyses show that BCKDK binds to EPS8 
localized in the actin filaments, and actin stress fibers of the sarcomere (Figure 22A). 
Additionally, EPS8 binds to PALLD (palladin, cytoskeletal associated protein) that 
localizes in the Z line, actin bundles, actin cytoskeleton, actin filaments, actin stress 
fibers, intercalated disks of the sarcomere (Appendix Tables O). Results obtained 
suggest that there is crosstalk between the sarcomere and the mitochondria. Direct 
network analyses, Figure 22B, show that ITGAV directly binds to actin and through 
the NFkB complex, interacts with DBT in the mitochondria. ECHS1 binds to DBT in 






Table 12: BAG1 Diseases and Functional Analyses 
 
Interestingly, BAG1 interacts with both ITGAV and ECHS1 through the 26s 
Proteasome complex and the NFkB complex (Figure 22B). 





Gene Expression activation 
activation of DNA 
endogenous promoter 
8.70E-09 -3.894 286 
Cell Death and Survival cell death cell death 1.52E-27 -3.594 859 
Cell Death and Survival cell death 
cell death of blood 
cells 
2.63E-09 -2.198 187 
Cell Death and Survival cell death 
cell death of immune 
cells 
1.00E-07 -2.912 172 
Cellular Development differentiation differentiation of cells 6.88E-22 -4.231 579 
Gene Expression expression expression of RNA 2.66E-14 -4.619 535 
Hematological Disease hematological neoplasia 
hematological 
neoplasia 
6.04E-18 -2.167 296 
Immunological Disease hematological neoplasia 
hematological 
neoplasia 
6.04E-18 -2.167 296 

















1.76E-17 -2.377 300 


















6.70E-18 -2.327 303 
Cell Death and Survival necrosis necrosis 5.45E-29 -2.797 721 
Organismal Injury and 
Abnormalities 
neoplasia 
neoplasia of epithelial 
tissue 
1.49E-25 -2.684 591 
Cellular Development proliferation 
proliferation of 
neuronal cells 
1.35E-11 -2.355 157 












1.35E-11 -2.355 157 
Tissue Development proliferation 
proliferation of 
neuronal cells 
1.35E-11 -2.355 157 
Gene Expression transactivation transactivation 2.48E-13 -2.904 171 
Gene Expression transactivation transactivation of RNA 9.67E-12 -2.62 157 
Gene Expression transcription transcription 1.98E-13 -4.287 498 
Gene Expression transcription transcription of DNA 5.70E-12 -3.333 373 
Gene Expression transcription transcription of RNA 8.32E-13 -4.054 452 
Cellular Movement transmigration transmigration of cells 2.95E-07 -3.146 51 









Table 13: ITGAV Diseases and Functional Analyses 
Diseases and functions p-value z-score 
Morphology of vasculature 2.08 E-18   
Abnormal morphology of blood vessels 1.06 E-14   
Morphology of cardiac muscle 4.70E-10   
↓Angiogenesis 3.65E-25 -4.89 
Abnormal morphology of cardiovascular system 3.60E-21   
Abnormal morphology of vasculature 2.85E -16   
↓Cell movement of endothelial cells 9.68E-18 -3.999 
↓Vaso-occlusion 1.49E-09 -2.21 
↑Peripheral vascular disease 1.67E-09 2.176 
↓Occlusion of blood vessel 3.23E-09 -2.394 
↓Occlusion of artery 1.20E-08 -2.651 
↓Atherosclerosis 4.15E-09 -3.023 
↓Coronary disease 9.71E-09 -1.387 
↓Growth of connective tissue 3.63E-13 -2.387 
↓Proliferation of connective tissue cells 8.60E-13 -2.196 
Morphology of muscle 2.93E-14   
Abnormal morphology of muscle 8.85E-11   
↑Organismal death 1.43E-35 5.518 
↑Morbidity or mortality 2.93E-34 5.478 
↑Perinatal death 5.29E-10 6.232 
This figure also shows that the two genes, ITGAV and BAG1, associated with 
drDCM at the DNA, mRNA and two-dimensional pathway levels, and putative targets 






Figure 22: Direct and Indirect Network Analysis. A. Cross talk between the mitochondria and the 
cytoskeleton. B. ITGAV directly binds to Actin. Lines indicate edges or relationships. Straight solid 
edges indicate binding, lines with an arrow head indicate act on, and circular line on a molecule 









DCM and drDCM Putative Mutations and Pathways  
Next, I investigated putative mutations and pathogenic pathways associated 
with drDCM and those associated with DCM. To do this, I performed comparison 
analyses. The rationale for this step was that because drDCM is a subset of DCM, 
differentially expressed genes found in the intersection would be involved in the 
pathogenesis of DCM or heart failure since they are common to both conditions. 
Additionally, differentially expressed genes in the intersection carrying the same 
variants found in and directly associated with drDCM and with DCM and found in 
shared pathways would be associated with DCM.  These pathways would also be 
deemed to lead to heart failure in patients who are not related. To achieve my goal, I 
generated variant and differentially expressed gene lists for DCM using 128 cases 
and 19 controls (15 controls used in the replication analyses plus four controls used 
in the primary drDCM analyses). The variant list contained 408 variants shared by all 
128 DCM cases (Appendix A: Table P). 
DCM and drDCM Comparison Analyses: To determine genes that were 
differentially expressed I performed differential gene expression using 15 controls 
and 18 DCM cases. Cufflinks and DE analyses generated a gene list with 798 
differentially expressed genes (Appendix A: Table Q). Of the 798 genes uploaded, 
525 were included in the evaluations. Using IPA comparison analyses, I intersected 
genes that were differentially expressed in DCM with those differentially expressed 
in drDCM. The assessments revealed 281 molecules found at the intersection of the 





Figure 23: Venn Diagram: Differentially Expressed Gene drDCM/DCM Overlap  
Data Integration: I created a new data set using the intersection gene list and 
performed an IPA core pathway analysis. Results revealed three differentially 
expressed genes, CSF1, ITGAV, and RAPGEF3 to be hubs. Pathways associated 
with CSF1 included role of macrophages, fibroblasts and endothelial cells in 
rheumatoid arthritis (-log (p) = 4.274), role of osteoblasts, osteoclast and 
chondrocytes in rheumatoid arthritis (-log (p) = 3.652), atherosclerosis signaling (-log 
(p) = 3.652), macro-pinocytosis signaling (-log (p) = 3.214), hepatic fibrosis/hepatic 
stellate cell activation (-log (p) = 4.274), role of tissue factor in cancer (-log (p) = 
2.975), and MSP-RON signaling pathway (-log (p) = 1.861). CSF1 was down-
regulated in both data sets. 
RAPGeF3 participated in cAmp signaling (-log (p) = 4.48), leukocyte 






1.622), and G-protein coupled receptor signaling (-log (p) = 4.897). RAPGEF3 was 
down regulated in both data sets.  
Pathways that ITGAV occupied included role of tissue factor in cancer (-log 
(p) = 2.975), glioma invasiveness signaling (-log (p) = 2.688), paxillin signaling (-log 
(p) = 2.47), NK-KB activation by viruses (-log (p) = 2.279), integrin signaling (log (p) 
= 2.125), and IL-8 signaling (-log (p) = 1.377). 
To integrate the variants into differentially expressed genes and pathways I 
separately overlapped variants in the drDCM variant gene list, and the DCM variant 
gene lists that contained variations discovered in all cases. This filtering step 
revealed that ITGAV:rs2230616 is found in all drDCM and DCM cases at the SNP 
level. However, there were no variants discovered in the CSF1 and RAPGEF3 
genes in all patients with drDCM. These results suggested that there is an 
association between ITGAV:rs2230616 with both drDCM and DCM at the DNA, 
mRNA and pathways levels. 
To determine whether ITGAV:rs2230616 is associated with DCM I performed 
association analyses in the n = 128 DCM cases and n = 19 controls. Results showed 
that all cases are homozygote except two who are the heterozygotes. Of the 19 
controls, five did not carry the variant, and the rest were homozygote. Data also 
showed a strong direct association between ITGAV:rs2230616 and DCM (X-squared 
= 35.0455, df = 2; p = 2.455e-08). These data suggest that the putative pathogenic 
pathways associated with DCM are those carrying the ITGAV:rs2230616 variant 




Interestingly, ITGAV was also upregulated in both drDCM and DCM data sets and 
participated in the same pathways. 
ITGAV Networks in drDCM and DCM Comparison Analyses 
To gain more perception into the pathogenic mechanisms of ITGAV, I 
performed network analyses. These evaluations produced 32 networks. The 
embryonic development, hematological system development, and function, lymphoid 
tissue structure and development was the top-ranked disease and function network, 
with a p-score of 38. The ITGAV gene also participated in this network (Figure 24). 
Figure 24 revealed that ITGAV binds to FHL3, which co-localizes in actin stress 
fibers, focal adhesions, I band, m-bands, Nucleus, Plasma Membrane, Z line 
(Appendix A: Tables O). 
 
Figure 24: DCM/drDCM Direct and Indirect Network Analysis. Lines indicate edges or relationships. 
Straight solid edges indicate binding, lines with an arrow head indicate act on, and circular line on a 
molecule indicate a feedback. Green molecules indicate downregulated genes and red focus genes 






I also performed upstream regulator analyses to determine whether ITGAV is 
an upstream regulator or to know what genes regulated it. The investigations 
revealed 16 upstream regulators in the drDCM/DCM data set (Figure 25, Appendix 
A: Table R). Results suggest that ITGAV is directly regulated by EPAS1 (endothelial 
PAS domain protein 1) (log2 (fold change) = -0.898475; q = 0.0190273) (Figure 24) 
and KLF2 (Kruppel like factor 2) directly regulates EPAS1, making KLF2 an indirect 
upstream regulator of ITGAV. 
 
Figure 25: Upstream Regulators in the drDCM/DCM. Lines indicate edges or relationships. Straight 
solid edges indicate binding, lines with an arrow head indicate act on, and circular line on a molecule 
indicate a feedback. Green molecules indicate downregulated genes and red focus genes indicate 







I also performed toxicity functions analyses to determine the relationship 
between expression data and the clinical pathology. Data show enlargement, 
dysfunction, and dilation of the ventricles to be highly associated with the 
drDCM/DCM data set (Table 14).  
Additionally, cardiac damage associated with cardiotoxicity and damage to 
heart muscle is also related to the drDCM/DCM data set. Data also show a 
relationship between heart dysfunction with diastolic and systolic dysfunction with 
drDCM/DCM. Findings also show that there is a relationship between heart 
degradation connected to degeneration of cardiomyocytes with the drDCM/DCM 
data set (Table 14). 
Table 14: DCM/drDCM Cardiotoxicity Functions 
Categories Diseases or functions Annotation p-value 
Cardiac Enlargement enlargement of heart ventricle 0.0000275 
Cardiac Enlargement enlargement of right ventricle 0.0000392 
Cardiac Dysfunction dysfunction of heart 0.00006 
Cardiac Dysfunction ventricular dysfunction 0.000286 
Cardiac Dysfunction left ventricular dysfunction 0.000502 
Cardiac Dilation dilated cardiomyopathy 0.00461 
Cardiac Damage damage of heart 0.00884 
Cardiac Dilation dilation of heart chamber 0.0128 
Cardiac Damage cardiotoxicity 0.0179 
Cardiac Dysfunction, Cardiac Fibrosis fibrosis of left ventricle 0.018 
Cardiac Dysfunction, Heart Failure diastolic heart failure 0.0218 
Cardiac Damage damage of cardiac muscle 0.0272 
Cardiac Dysfunction diastolic dysfunction 0.0326 
Cardiac Damage, Cardiac 
Degeneration 
degeneration of cardiomyocytes 0.0471 
Cardiac Dilation dilation of heart ventricle 0.0482 




Known microRNAs that Target ITGAV in drDCM and DCM 
Finally, I used the IPA knowledge database to obtain additional information on 
ITGAV (Appendix A: Table O) and find out what known microRNAs target DCM and 
drDCM that are associated with the conditions, respectively. The database revealed 
that the miR-34a-3p (and other miRNAs w/seed AUCAGCA) targets ITGAV in DCM. 
Noteworthily, results showed that there is an inverse correlation between ITGAV and 
its target MIR34A (Appendix B: Figure M) in DCM. Further microRNA investigations 
revealed that MIR5004 hosted by the SYNGAP1 (synaptic Ras GTPase activating 
protein 1) gene targets ITGAV in drDCM. Transcriptome analyses for drDCM 
showed an inverse correlation between MIR5004 and ITGAV expression, as well 
(Appendix B: Figure N). 
The next section addresses the second aim of the study, to determine novel 
variants in drDCM and DCM. In addition to finding novel variants, I also determined 
known variants associated with DCM, to have a complete understanding of DCM. 
Novel Variants Associated with drDCM and DCM  
Novel Variants in drDCM: The BaseSpace® RNA-Seq Alignment and EDGC 
(Eone-Dianomics Genome Center) Annotator App revealed eight novel variants that 
were shared among all six patients with drDCM. Six variations were insertions and 
two missenses (Table 15). 
drDCM Novel Variant Replication Analyses: Replication analyses revealed 
that COX16 (cytochrome c oxidase assembly homolog), also known as HSPC203; 




Figure O) was found in fourteen patients with DCM and was not found in any 
controls is not associated with DCM (p = 0.3624) (Table 16). 
Table 15: Novel Variants Found in Cases with drDCM 





1 ADIRF 10 88730315 G GA 69-70 c.69-70insA 
2 BRE 2 28521300 C CA 344 c.344insA 
3 CALD1 7 134617971 G GA 151 c.151insA 
4 COX16 14 70795929 G GT 55-56 c.55-56insT 
5 MAPKAPK3 3 50685425 G GA 81 c.81insA 
6 NCAM1 11 113126596 C A 599P/Q cCa/cAa 
7 NUTM2A 10 88993813 T A 662V/D gTc/gAc 
8 PLEKHO1 1 150131221 G GA 125 c.125insA 
PLEKHO1 (pleckstrin homology domain containing O1), which is also known 
as JBP; CKIP1; OC120; CKIP-1. [179] The gene carried a novel insertion 
PLEKHO1:c.125insA (Appendix B: Figure P), which segregated with drDCM cases. 
This indel was associated with DCM (p < 2.2e-16) and segregated with DCM in 100 
out of 128 patients and was found in 2 controls as well (Table 16). As previously 
shown, BRE (BRISC and BRCA1 A complex member 2), also known as BRCC4 and 
BRCC45 [179] carries a novel insertion, BRE:c.344insA (Appendix B: Figure Q), 
which segregated with drDCM in all 6 cases. In the replication analyses, data show 
that this insertion is associated (p = 3.68E-12) and segregates with DCM in 107 





Table 16: Replication Analyses for drDCM Novel Variants 
 Gene id 
Frequency cases (study 
population)  
Pearson's Chi-squared 
test with Yates' 
continuity correction:  p-
value 
X-squared df 
*BRE (BRISC and BRCA1 
A complex member 2) 
0.83594 (0.748252) 3.68E-12 48.2868 1 
*ADIRF (adipogenesis 
regulatory factor) 
0.5390625 (0.482517) 0.0001708 14.1274 1 
COX16 (cytochrome c 
oxidase assembly homolog) 




0.78125 (0.713287) < 2.2e-16 79.6855 1 
CALD1 (caldesmon 1) 0.390625 (0.377622) 0.4642 0.5358 1 
*MAPKAPK3 0.85156 (0.890625) 2.38E-06 22.2589 1 
*NUTM2A (NUT family 
member 2A) 
0.4921875 (0.4475524) 0.01237 6.2566 1 
NCAM1 (neural cell 
adhesion molecule 1) 
0.9921875 (0.98601399) 0.3338 0.9343 1 
Data also show that MAPKAPK3 (mitogen-activated protein kinase-activated 
protein kinase 3), also known as 3PK; MK-3; MDPT3; MAPKAP3; MAPKAP-K3; and 
MAPKAPK-3 [179] carried the novel insertion, MAPKAPK3:c.81insA (Appendix 
Figure R). This indel segregated with drDCM in the discovery phase as mentioned 
earlier and found in 114 subjects, of which five are controls (Table 16). Replication 
analyses revealed that MAPKAPK3:c.81insA is associated with DCM (p = 2.38E-06) 
(Table 16). 
CALD1 (caldesmon 1) that is also known as CDM, HCAD, LCAD, H-CAD, L-
CAD, and NAG22 [179] carries the novel insertion, CALD1:c.151insA (Appendix 




analyses revealed that there is no association between this indel and DCM (p = 
0.4642) (Table 16). 
Replication analyses revealed that ADIRF (adipogenesis regulatory factor), 
which is also known as AFRO, APM2, apM-2, and C10orf116 [179] carries a novel 
insertion, ADIRF:c.69-70insA (Appendix B: Figure T). This indel is found in 69 cases 
and no controls and is associated with DCM (p = 0.0001708) (Table 16). 
For the following two variants, I was not able to get alignments with adequate 
reads to display the variants. However, genotype data were obtainable for the 
subjects, and I could execute association analyses to determine independence 
(Table 18). NUTM2A (NUT family member 2A), which is also known as FAM22A 
[179] carried the novel missense variant, NUTM2A:c.662V/D, found in 64 subjects of 
which one was a control. This variant was associated with DCM (p = 0.01237) (Table 
16). The analyses also revealed that NCAM1 (neural cell adhesion molecule 1), 
which is also known as CD56, NCAM, and MSK39 [179] carries a novel missense 
variant, NCAM1:c.599P/Q. This SNP is not associated with DCM (p = 0.3338) but is 
found in 141 subjects of which 14 are controls (Table 16). Of the eight novel 
variants, two, BRE (log2 (fold change) = 1.53303; q = 0.00282207) and PLEKHO1 
(log2 (fold change) = 1.41137; q = 0.00591665) are associated with DCM and found 
in differentially expressed genes (Appendix Table M). 
Novel Variants Associated with DCM: To discover unknown variations found 
in patients with DCM, I intersected variants from all DCM cases to generate a list of 




which 14 were novel (Table 17). Of these 14 variations, 8 were indels and six 
missense variants. 










1 150131221 PLEKHO1 G A Missense variant 125E/K Gaa/Aaa 




1 160302244 COPA T C Missense variant 164I/V Att/Gtt 
2 15737558 DDX1 C CA 
Frameshift variant; feature 
elongation 
74-75 . 
3 47951519 MAP4 A AT 
Frameshift variant; feature 
elongation 
1481 . 
5 79039727 CMYA5 C CT 
Frameshift variant; feature 
elongation 
3572-3573 . 
7 143560609 FAM115A C T Missense variant 301V/I Gtt/Att 
9 86498754 KIF27 T C Missense variant 807M/V Atg/Gtg 
10 75147478 ANXA7 A AT 
Frameshift variant; feature 
elongation 
223 . 
11 113126596 NCAM1 C A 
Missense variant; splice region 
variant 
599P/Q cCa/cAa 
14 50904729 MAP4K5 A T 
Missense variant; splice region 
variant 
569V/E gTa/gAa 
16 2167972 PKD1 C T Missense variant 341A/T Gcc/Acc 
16 2168059 PKD1 C G Missense variant 312A/P Gcc/Ccc 
16 4242172 SRL A AT 
Frameshift variant; feature 
elongation 
468 . 
Results revealed a COPA:c.164I/V missense variant on chromosome 1 
position 16030224 (Appendix B: Figures U). After filtering by quality 56 subjects 
carry this SNP. Of these, nine are controls. The frequency of this variant in DCM 
cases is 0.3672 (frequency in the study population = 0.3916084) (Table 18).  
The DDX1:c.74-75 variant is located on chromosome 2 position 15737558 
(Appendix B: Figures V). It is an indel that causes a frameshift and elongation 
because of adenine (A) insertion. 133 subjects carry the variant of which five are 
controls. The frequency of this variant in DCM cases is 1 (frequency in the study 




The MAP4:c.1481T was discovered in chromosome 3 position 47951519. It is 
an indel that causes a frameshift and elongation because of ‘T’ (thymine) insertion at 
that locus (Appendix B: Figures W). 135 subjects carry the variant of which seven 
are controls. The frequency of this variant in DCM cases is 1 (frequency in the study 
population = 0.94405594) (Table 18). 




Chi-squared test  
p-value 
X-squared df 
1* KIF27 c.807M/V and diseaseState 
0.9375 
(0.895104895) 
*9.55E-07 27.7227 2 
2* DDX1 c. 74-75 and diseaseState 1 (0.93010)) < 2.2e-16 81.7855 1 
3* MAP4 c. 1481T and diseaseState 1 (0.94405594) 2.58E-15 62.5664 1 
4* CMYA5 c. 3572-3573T and diseaseState 1 (0.916083916) < 2.2e-16 101.6157 1 
5 FAM115A c. 301V/I and DiseaseState 1 (0.993006993) 0.1957 1.6743 1 
6* ANXA7 c. 223T and diseaseState 1 (0.923076923) < 2.2e-16 91.6233 1 
7* NCAM1 c. 599P/Q and diseaseState 1 (0.99300699) *0.005353 10.4602 2 
8* MAP4K5 c. 569V/E and diseaseState 
0.984375 
(0.96503496) 
*0.001012 13.7921 2 
9* PKD1 c.312A/P and diseaseState 
0.9921875 
(0.979020979) 
0.024 5.0948 1 
10* SRL c. 468T and diseaseState 1 (0.96503496) 3.50E-09 34.8856 1 
11* PLEKHO1 c. 125A and diseaseState 
0.78125 
(0.71328671) 
5.06E-08 29.6951 1 
12 COPA c.164I/V and diseaseState 0.3672 (0.3916084) 0.1421 2.1555 1 
13* PKD1 c. 341A/T and diseaeState 
0.9921875 
(0.97202797) 
0.0005748 11.8559 1 
Legend: * Pearson Chi Square without the Yates’ continuity correction p-value 
The CMYA5:c.3572-3573T variant located on chromosome 5 position 
79039727 was discovered in 131 subjects of whom three are controls. The 
frequency of this variant in DCM cases is 1 (frequency in the in the study population 
= 0.916083916) (Table 18). This variant is an indel and causes a frameshift and 




ANXA7:c.223T is located on chromosome 10 position 75147478. It is an indel 
that causes a frameshift and elongation at the locus (Appendix B: Figures Y). It was 
discovered in 132 subjects of whom four are controls. The frequency of this variant 
in DCM cases is 1 (frequency in the study population = 0.923076923) (Table 18).  
PKD1:c.341A/T is a missense variant. It is located on chromosome 11, 
position 2167972 (Appendix B: Figure Z). 139 subjects carried this variant of which 
12 controls were controls. The frequency of this variant in DCM cases is 0.9921875 
in DCM cases (study population frequency = 0.97202797) (Table 18).  
Methods also revealed an SRL:c.468T indel on chromosome 16 position 
4242172 (Appendix B: Figures AA). This variant causes a frameshift because of 
thymine insertion at the locus. This variant was discovered in 138 subjects of whom 
ten are controls. The frequency of this variant in DCM cases is 1 (study population 
frequency = 0.96503496) (Table 18).  
Interestingly, there are two novel variants located at chromosome 1 position 
150131221 of the PLEKHO1 gene. One was an indel PLEKHO1:c.125A and the 
other a missense variant PLEKHO1:c.125E/K (Appendix B: Figure BB). For the indel 
PLEKHO1:c.125A, results revealed 103 subjects who carried the variant. After the 
quality filtering, data showed that 102 subjects carried the indel of whom two are 
controls. The frequency of this variant in my study is 0.78125 (study population = 
0.71328671) (Table 18). For the missense variant PLEKHO1:c.125E/K, data 
revealed 135 subjects with the variant of whom eight passed the quality filter. 




harbored the indel, making these individuals double mutants, at this locus. The 
subjects are heterozygous for the PLEKHO1:c.125E/K variant. 
For the following five variants, I was unable to get alignments with sufficient 
reads to show the variants. However, genotype data were available for the subjects, 
and I could perform association analyses to determine independence (Table 18). 
The FAM115A:c.301V/I missense variant located on chromosome 7 position 
143560609 is found in 142 subjects of which 14 are controls. The frequency of this 
variant in my study is 1 (study population frequency = 0.993006993) (Table 18). 
NCAM1:c. 599P/Q is a missense variant in a splice region of the gene. It is 
located on chromosome 11 position 113126596. It was discovered in 142 subjects of 
whom 14 are controls. The frequency of this variant in the study is 1 (study 
population frequency = 0.99300699) (Table 18).  
The MAP4K5:c.569V/E missense variant is also in a splice region of the 
gene. It is located on chromosome 14 position 50904729. 138 subjects carried the 
variant of whom 12 are controls. The frequency of this variant in this study is 
0.984375 (study population frequency = 0.96503496) (Table 18).  
Interestingly, there was another variant in the PKD1 gene, the 
PKD1:c.312A/P located on chromosome 16 position 2168059. 140 subjects carried 
this variant, of whom 13 are controls. The frequency of this variant in this study is 
0.9921875 (study population frequency = 0.979020979) (Table 18).  
The KIF27:c.807M/V missense variant is located on chromosome 9 position 
86498754. It was discovered in 128 subjects of whom eight are controls. The 




Association Between Novel Variants and DCM: In the next step of my 
investigations, I performed tests of independence to determine which variants were 
associated with DCM. Data revealed statistically significant associations between 
eleven of the thirteen novel variants tested with DCM (Table 18). There was no 
association between FAM115A:c.301V/I and COPA:c.164I/V with DCM (Table 18). 
Known DCM Variants  
To discover known variants found in differentially expressed genes, I 
intersected the 408 variants observed in all cases with the 798 differentially 
expressed genes. There were 25 variations (Figure 26 and Appendix A: Table Q).  
 
Figure 26: Known DCM Variants in Differentially Expressed Genes 

























































In the next step, I used the IPA knowledge database to determine which of 
the 25 variants were found in a pathway. This filtering step showed that nine 
participated in a pathway and five of the nine were hubs (Table 19). To determine 
which variants are associated with DCM I performed association analyses. Results 
revealed that ITGAV:rs2230616 (p = 2.455e-08), CSF1:rs333971 (p = 3.695e-06), 
and RAPGEF3:rs2016123 (p = 8.474e-06) are directly associated with DCM. 
Table 19: DCM Known Variants Classified as Hubs 
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All cases were homozygote for ITGAV:rs2230616 except two who are 
heterozygotes. All cases were homozygote for CSF1:rs333971 except one who did 
not carry the variant. All controls carried the variant except five. All cases are 
homozygote for RAPGEF3:rs2016123 except one who is a heterozygote. Sixteen 
out of 19 controls carried the variant. There are also various interactions among 
variants (Table 20). The frequencies of these five variants in cases and the study 
population are presented in Table 20. 
Table 20: DCM Association Analyses 








1* DiseaseState and ITGAV.Genotype 1  2.46E-08^ 35.0455 2 
2 DiseaseState and PPP1R1A_rs1249958.Genotype   0.9795 7.00E-04 1 
3* DiseaseState and CSF1_Genotype 0.9921875 3.70E-06 21.4167 1 
4 DiseaseState and PLCD3_Genotype_rs35911033   0.4525 0.5644 1 
5* DiseaseState and RAPGEF3_genotype 1  8.47E-06^ 23.357 2 
  Interactions         
6* RAPGEF3_genotype and PLCD3_Genotype_rs35911033    0.02489^ 7.3866 2 
7* 
DiseaseState and RAPGEF3_genotype and 
PLCD3_Genotype_rs35911033 




  1 0 1 
9* ITGAV.Genotype and CSF1_Genotype    0.0001938^ 17.0979 2 
10* ITGAV.Genotype and CSF1_Genotype and disease state    *< 2.2e-16 1140.592 11 
11* ITGAV genotype and RAPGEF3 genotype    1.51E-07^ 37.3687 4 
12* ITGAV genotype and RAPGEF3 genotype and diseaseState    *< 2.2e-16 1786.347 17 
13* CSF1_rs333971 and RAPGEF3     0.03412^ 6.7558 2 
14* CSF1_rs333971 and RAPGEF3 and disease state    *< 2.2e-16 1160.837 11 
Legend: Known variants found in all DCM cases and found in at least two pathways. Chi-square 
analyses considered the subjects’ genotypes. * Chi-squared test for given probabilities. ^ Pearson Chi 






DCM and drDCM microRNAs  
Differentially Expressed microRNAs in drDCM: Cufflinks and DE revealed 20 
differentially expressed microRNAs in drDCM case versus controls. Of the 20, 11 
are downregulated (Figure 27).  
 
Figure 27: MicroRNAs Differentially Expressed in drDCM 
The two most down-regulated microRNAs are MIR631, log2 (fold change) = -
6.90828; q = 0.00347516 and MIR6716, hosted by PHLDB, log2 (fold change) = -
3.66148, q = 0.00118756. The two most up regulated are MIR1-


































2,MIR133A1,MIR133A1HG log2 (fold change) = 3.30461; q = 0.00701028, and 
MIR4435-2HG log2 (fold change) = 2.02487; q = 0.00118756 (Table 21). 
Table 21: Differentially Expressed MicroRNAs in drDCM 











9.22044 91.1042 3.30461 11.1633 0.0005 0.00701028 
2 MIR100HG 7.17587 23.7007 1.7237 1.63935 0.00025 0.00412619 
3 MIR143,MIR143HG,MIR145 8.98562 2.36225 -1.92746 -1.50333 0.0001 0.00205554 
4 MIR143HG 6.88251 1.80923 -1.92756 -1.57933 0.0007 0.00891741 
5 MIR3614,TRIM25 6.43596 2.19467 -1.55215 -1.682 0.0001 0.00205554 
6 MIR3917,STMN1 23.6664 52.5745 1.15152 1.55095 0.00045 0.00647566 
7 MIR4435-2HG 9.01367 36.6815 2.02487 2.06433 5.00E-05 0.00118756 
8 MIR4700,UNC119B 6.55105 3.36145 -0.962642 -1.09407 0.00695 0.0433858 
9 MIR4721,TUFM 86.1999 255.669 1.56852 1.51498 0.0009 0.0105632 
10 MIR5004,SYNGAP1 4.1372 1.0288 -2.00769 -1.74412 5.00E-05 0.00118756 
11 MIR5006,VWA8 3.68868 7.77895 1.07647 1.34202 0.0059 0.0388773 
12 MIR5193,UBA7 23.3848 12.2507 -0.932702 -1.5249 0.0082 0.0491023 
13 MIR611,TMEM258 223.267 497.546 1.15606 1.39755 0.00315 0.025306 
14 MIR631 58.3705 0.485953 -6.90828 -2.16291 0.0002 0.00347516 
15 MIR639,TECR 62.4625 156.017 1.32064 1.40656 0.0039 0.0291713 
16 MIR6716,PHLDB1 589.473 46.5853 -3.66148 -6.20335 5.00E-05 0.00118756 
17 MIR6723 33.0703 4.75175 -2.799 -1.89593 0.0011 0.0120307 
18 MIR6824,SLC26A6 9.47837 4.34269 -1.12605 -1.21315 0.0058 0.0384572 
19 MIR7846,TNFRSF1B 18.8969 6.952 -1.44265 -2.02438 5.00E-05 0.00118756 
20 MIR7855,SPTB 10.7116 23.4192 1.12852 1.24067 0.0063 0.0405887 
 
Differentially Expressed microRNAs in DCM: Of the 798 differentially 
expressed transcripts, 12 were microRNAs. Two of the 12 microRNAs were 





Figure 28: MicroRNAs Differentially Expressed in DCM 
microRNAs Associated with drDCM and DCM: Interestingly, three 
microRNAs, MIR7846 (TNFRSF1), MIR6723, and MIR6716 (PHLDB1) were 
differentially expressed in drDCM and DCM cases versus controls. Additionally, 
these microRNAs had the same gene expression profiles, downregulated (Tables 21 
and 22). Results suggest that there is a connection between these three microRNAs 


























with DCM or with heart failure. The microRNAs specific to drDCM and DCM are 
associated with these respective conditions. 
Table 22: Differentially Expressed microRNAs in DCM 



































































































DISCUSSION AND CONCLUSION 
Discussion 
Overview: I began my investigations by analyzing free open source 
secondary RNA-Seq and exome sequence data sets from the SRA using Apps from 
BaseSpace. I generated variant and differentially expressed genes lists. I then 
integrated variants, differentially expressed genes and pathways, followed by variant 
replication and association analyses. The aim was to provide a novel approach for 
data integration that considers the interplay between DNA, mRNA and associated 
pathways that can reveal mutations, effect modifiers, and pathogenic pathways. 
Another aim was to provide a method that can be used to model complex traits while 
uncovering clinically applicable genomic biomarkers and targets for early diagnosis, 
prognosis, and personalized therapeutic intervention.  
In 2011, Huang et al. wondered whether “branched-chain amino acid 
metabolism in heart disease” was an “epiphenomenon or a real culprit.” [180] 
Authors make statements that intermediates that take part in the breakdown of 
branched-chain amino acids (BCAAs) may initiate cardiac dysfunction. Others have 
reported genetic disorders that arise when there are defects in the BCAA catabolic 
pathways. These conditions include propionic acidemia, methylmalonic academia 
and Maple syrup urine disease. The clinical symptom associations with these 
disorders are mostly mental retardation and seizure [180-182] although others have 
already connected methylmalonic and propionic academia to hypertrophic and 




glucose and the inhibition of fatty acid oxidation in myocytes lead to the insufficient 
delivery of energy to the heart muscle. [188, 189]  Hence, it is evident, that there is a 
high probability that pathways associated with fatty acid b-oxidation, and the 
branched chain amino acids and their intermediate substrates contribute to the 
pathogenesis of heart disease.  
Here, I present an innovative filtering method that integrates RNA-Seq variant 
detection and transcriptome analysis, with pathway analysis that is useful in 
identifying putative pathogenic and modifying pathways, mutations, and effect 
modifier genes that may be involved in triggering drDCM and DCM in patients who 
are not related. My method shows that pathways connected with fatty acid and 
branched-chain amino acid metabolism, are not just an “epiphenomenon,” but more 
a “real culprit” probably arising from an interplay between the upregulation of ECHS1 
and DBT, and their associated variants.  
I postulate that patients with drDCM have cardiotoxicity arising from the 
accumulation of organic acids and muscle protein. Both DCM and drDCM patients 
have enlargement of heart ventricles, ventricular dysfunction, damage of the heart, 
left ventricular dysfunction, fibrosis of the left ventricle, diastolic dysfunction, 
mutilation of cardiac muscle, degeneration of cardiomyocytes, dilation of heart 
ventricles, systolic dysfunction, and diastolic heart failure. In patients with DCM, 
these malfunctions may arise from upregulation of ITGAV and the putative mutation, 
ITGAV:783V/I (rs2230616). However, in drDCM patients, the dysfunctions may be 
triggered by upregulation of ITGAV and the putative mutation, ITGAV:783V/I, and by 




ECSH1:11V/A (rs10446126). The cumulative effects of these insults in patients with 
drDCM may make it seem as if they do not react to DCM drugs. This disguise arises 
because drDCM patients carry confounding genomic errors that affect the 
myocardium through mitochondrial and nuclei dysfunction, which are intertwined 
with environmental factors, BCAAs, and LVLFAs. I also propose that the MIR3944 
mirtron is a clinically applicable genomic biomarker for early diagnosis and prognosis 
of drDCM and that Intetumumab (CNTO 95) is a potential therapeutic target of 
ITGAV in the personalized genomic treatment of DCM. Removing BCAAs and 
LVLFAs from one’s diet could be used as a treatment regimen for drDCM. 
Association Between drDCM and ECHS1: The ECHS1 gene (cytogenetic 
position: 10q26.3; OMIM*602292; GenBank accession number: NM_004092.3) 
produces the Short-chain enoyl-CoA hydratase (SCEH, synonym: crotonase, EC 
4.2.1.17). It is an enzyme found in the mitochondrial matrix that catalyzes the 
second step in the mitochondrial fatty acid beta-oxidation. [190] It also takes part in 
the valine and isoleucine catabolic pathways. For instance, in valine catabolism, it 
functions upstream HIBCH (3-Hydroxyisobutyryl-CoA Hydrolase) and converts 
acryloyl-CoA and methacrylyl-CoA to (S)-3-hydroxyisobutyryl-CoA to 3-
hydroxypropionyl-CoA. [191] ECHS1 catalyzes fatty acids that are saturated and 
have single bonds. It catalyzes the addition of H2O (water) to the trans bond of the 
D2-enoyl-CoA created during b-oxidation. [192]  
In this study, there is an association between ECHS1 and drDCM and carries 
two common missense variants, ECHS1:rs10466126, a putative mutation and the 




argue that my methods are linking common variants to drDCM since DCM is not 
common in the general population. However, in my data subjects carry at least two 
variants that interact. The frequency of having at least two variations in the ECHS1 
gene in the general population would be much lower than having only one. 
Additionally, data offered by Chen et al. 2015 demonstrated an association 
between the rs7597774 mutation in the ADD2 (Beta-adducin) gene, a common 
variant (A = 0.3928 (1000 Genomes)) and DCM.[193] Accordingly, my data augment 
such results and suggest that not only are rare variants associated with DCM, SNPs 
that are common also play a significant role. Moreover, transcriptome analyses show 
that the EGR1 transcription factor is downregulated, suggesting that the rate at 
which it is binding to the 5'-GCG(T/G)GGGCG-3'(EGR-site) DNA sequence to 
regulate ECHS1 is also reduced. According to JASPAR prediction analyses, when 
these transcription regulators bind the GCG(T/G)GGGCG-3'(EGR-site) motif, they 
bind more frequently to the alternative allele (G) (Figure 14). Interestingly, my data 
not only show variation at the DNA and mRNA level, but there are also perturbations 
at the function level associated with the EGR1 transcription regulator. 
Cardiovascular system development and function and development of endothelial 
tissue is decreased. Together, these findings indicate that ECHS1:rs10466126 (G/G) 
might be interfering with the transcriptional regulation of ECHS1 by EGR1. 
As mentioned above, my findings show that the alternative allele is the (G) for 
the ECHS1:rs10466126 missense, upstream variant 2KB, putative mutation. 
However, this allele is currently the more frequent in the general population, and the 




Similar allele frequencies were also observed for BAG1:rs1071545 also an upstream 
missense, upstream variant 2KB, UTR variant 5 prime putative mutation. The 
ancestral allele is the less frequent in the general population. 
When one considers disease selection and allele frequency from a genetic 
perspective, one can characterize evolution as a change in allele frequencies over a 
period because of genetic drift, natural selection, migration, or mutation. [194] 
Recent shifts in the direction of selection could contribute to segregation of disease 
alleles at moderate or high frequencies. For example, the famous thrifty-genotype 
hypothesis [195] states that selection has formerly worked to take advantage of 
metabolic effectiveness, particularly in people that frequently run into a shortage of 
food. Dietary changes could reverse the direction of selection as well, which could 
cause common alleles that are currently associated with metabolic diseases and 
diabetes to be selected against. Genetic hitchhiking [196] during a selective sweep, 
for example, could result in disease genes to be associated with a positive selection. 
[197]  
It appears some evolutionary force has occurred that has changed the allele 
frequencies of the BAG1:rs1071545 and ECHS1:rs10466126 variants. This 
observation parallels current studies showing over 40% of U.S. citizens ages 60 and 
older have metabolic syndrome. [198, 199] This syndrome is characterized by a 
collection of metabolic aberrations that increase the chance of developing the 
atherosclerotic cardiovascular disease and Type 2 diabetes. [200] The marked rise 
in the prevalence of the metabolic syndrome in the past two decades matches the 




indicated that the prevalence of the metabolic syndrome in the U.S.A. rose with how 
severe obesity was and reached 50% in adolescents who were severely obese. 
[202] 
Association Between ECHS1, BCAAs, and LVLFAs: Using my integrative 
method, I show that the valine, isoleucine degradation 1 pathways, and the fatty acid 
β-oxidation pathways all carry ECHS1, which are all associated with the drDCM data 
set. Data suggest that ECHS1 is a hub that mediates pathogenic crosstalk amongst 
the three pathways. Isoleucine and valine are branched chain amino acids degraded 
and oxidized as fuel in extra-hepatic tissue that includes brain, kidney, adipose, and 
muscle. Other types of amino acids are broken down in the liver. Extrahepatic 
tissues have amino-transferase, an enzyme not found in liver. It catalyzes valine, 
isoleucine, and leucine to make the product α-keto acid. [192] Valine and isoleucine 
go through a sequence of reactions to generate propionyl-CoA for valine, and 
propionyl-CoA and acetyl-CoA for isoleucine. Interestingly, parts of the valine and 
isoleucine pathways closely parallel steps in the fatty acid β-oxidation pathway. [192] 
Fatty acids and related lipids play an essential role in cardiomyocyte function 
and structure. In post-natal and adult mammalian heart, fatty acid β-oxidation is the 
favored pathway used to generate the energy needed for efficient pumping of the 
heart. Acquired or inherited defects in the mitochondrial fatty acid metabolism may 
result in arrhythmias and cardiomyopathy that predisposes patients to heart failure. 
[192] Their effect on the stability and fluidity of the structure of membranes affects 
their function as transporters of ions and substrates. It also affects the 




Additionally, there are implications that fatty acids and related lipids regulate cell 
signaling, are effectors in apoptosis and responses to ischemic and oxidative 
damage and are second messengers in transduction.[192] In the process of fatty 
acid oxidation, β-oxidation takes place during the subsequent removal of carbons at 
the β-carbon site of the fatty acyl-CoA molecule producing NADH, FADH2 (flavin 
adenine dinucleotide), and acetyl-CoA downstream. This process generates more 
energy per carbon atom and uses more oxygen compared with the oxidation of 
carbohydrates. Thus, oxygen plays an essential role in ATP (adenosine 
triphosphate) utilization by the myocardium. [203] 
As mentioned above, critical enzymes in the degradation processes of the 
two amino acid pathways are upregulated, suggesting that production of NADH, H+, 
acetyl-CoA, propionyl-CoA, 2-oxoglutarate, and (S)-3-amino-2-methyl-propanoate is 
increased and would accumulate in the mitochondria of the myocardium. The 
buildup of acetyl-CoA and propionyl-CoA may lead to a buildup of acetoacetate (a 
keto-acid) and propionic acid in the myocardium, respectively. In turn, accumulation 
of acetoacetate results in ketoacidosis, and accumulation of propionic acid may lead 
to propionic acidemia. [204-206]  Accumulation of 2-oxoglutarate and (S)-3-amino-2-
methyl-propanoate may very well be toxic to the myocardium.  
I also report that ACSL5 (acyl-CoA synthetase long chain family member 5) 
and SLC27A3 (Solute carrier family 27 member 3) are down-regulated suggesting 
that there is no activation of long and very long chain fatty acids. Data indicates that 
there is a possible accumulation of long and very long chain fatty acids in the 




DBT and drDCM: In the valine, leucine, and isoleucine degradation 1 pathway 
DBT carries the rs12021720 variant. This gene encodes a protein that forms the 
critical homo-24-meric dihydrolipoyl transacylase (E2) subunit of the branched-chain 
alpha-keto acid dehydrogenase complex (BCKD), an enzyme complex that is on the 
inside of the mitochondria. This compound is known to catalyze the oxidative 
decarboxylation of branched-chain α-keto acids (BCKAs). It is not only the rate-
limiting step, but is also an irreversible step of valine, isoleucine, and leucine 
catabolism. [204] The other subunits of the BCKD complex include the associated 
decarboxylase (E1) and the dehydrogenase (E3) regulatory subunits. Interestingly, 
the phosphorylation status of the E1α regulatory subunit of BCKD determines 
whether BCKD is active or not. When there is a depletion of BCAAs, a BCKD kinase 
hyper-phosphorylates BCKD resulting in inhibition of BCKD activity and conservation 
of free BCAA. However, when the levels of BCAA are high, a BCKD phosphatase 
dephosphorylates E1α resulting in the activation of BCKD and a reduction in total 
BCAA. [204] Mutations in DBT are known to cause Maple syrup urine disease, type 
2. Mutations interrupt the normal function of the E2 subunit, which in turn prevents 
the BCKD enzyme complex from breaking down the amino acids efficiently. These 
results lead to the accumulation of BCAA and their byproducts, which poison the 
cells and tissues, and impair vital organs, including the heart. [204-206]   
I report that there is an up-regulation of DBT and the other subunits of the 
BCKD enzyme complex and that there is an association between drDCM and DBT 




contribute to increased rates at which BCAAs are being broken down and the 
subsequent accumulation of organic acid products in the mitochondria.  
MCCC1 and drDCM: The MCCC1 gene produces the alpha subunit of the 3-
methylcrotonoyl-CoA carboxylase complex (3-MCC) found in the mitochondria. It 
interacts with the beta subunits made from the MCCC2 gene and the B-vitamin 
biotin to form a functioning enzyme. [206] The 3-MCC compound converts one 3-
methylcrotonyl-CoA to 3-methylglutaconyl-CoA in the fourth step of leucine 
degradation (Appendix B: Figure C). There is an activation of the 3-MCC complex 
caused by upregulation of MCCC1 and MCCC2 in cases vs. controls. Interestingly, 
in the cytoplasm, HMGCLL1 (3-hydroxymethyl-3-methylglutaryl-CoA lyase like 1) is 
down-regulated (Appendix A: Table M). This enzyme converts (S)-3-hydroxy-3-
methylglutaryl-CoA into acetyl- CoA and acetoacetate, in the cytoplasm. Down-
regulation of this enzyme in my data set suggests that the rate at which (S)-3-
hydroxy-3-methylglutaryl-CoA is converted into acetyl-CoA, and acetoacetate is 
reduced and that there could be an accumulation of (S)-3-hydroxy-3-methylglutaryl-
CoA in the cytoplasm. Interestingly, there is also upregulation of a related molecule, 
HMGCL (Hydroxymethylglutaryl-CoA Lyase) in the mitochondria that catalyze a 
similar reaction. Thus, there would be a possible accumulation of (S)-3-hydroxy-3-
methylglutaryl-CoA in the cytoplasm and buildup of acetyl- CoA and acetoacetate in 
the mitochondria (Appendix B: Figure C). 
BAG1 and drDCM: BAG1 (BCL2 associated athanogene 1) also known as 
HAP; BAG-1 and RAP46, is a membrane protein and blocks programmed cell death 




BAG1:rs1071545 putative mutation associated with drDCM at the DNA (Table 8), 
mRNA (Table 2), and pathway levels (Appendix A: Table I). It interacts with DBT, 
RHOD, and ITGAV at the DNA level and participates in the protein ubiquitination 
pathways and Glucocorticoid receptor signaling at the mRNA level, which are 
associated with the drDCM.  
Protein Ubiquitination Pathways: Most proteins from muscle, components of 
the muscle fibrils, are degraded through the ubiquitin-proteasome system (UPS). 
[207-210] However, some cell surface and extracellular proteins go through 
endocytosis and are degraded in lysosomes. [211, 212] The destruction of cell 
proteins into their constituent amino acids and their replacement by newly 
synthesized amino acids is continuous and vital to homeostatic functions. [213] 
Proteins localized in the nucleus, cytosol, endoplasmic reticulum (ER) and 
mitochondria are degraded at different rates. For example, actin and myosin take 
weeks to be degraded, while it takes months for hemoglobin in the red blood cell. 
However, the rate at which proteins are synthesized and degraded must be 
balanced. Slight deviations from this equilibrium can lead to loss of mass in the 
system. [213] 
The ubiquitin-proteasome pathway (UPP) comprises enzymes that connect 
chains of Ub (the polypeptide co-factor), onto proteins to mark them for degradation 
[214, 215] and identification by the 26S proteasome that degrades ubiquitinated 
proteins into smaller peptides. [216] Some of the critical functions of the UPP is to 
quickly remove proteins allowing cell adaptation to new physiological conditions, 




degraded. [217] Proteolysis and ubiquitination of activators, for example, trigger 
transcriptional action by eliminating expended activators and re-tuning promoters for 
new transcription. The UPP also play a role in quality control mechanisms by 
selectively removing mutated proteins that are damaged or abnormally folded. [218, 
219] The UPP also functions as a source of amino acids. For example, the 
breakdown of proteins in the skeletal muscle increases to provide the cell the 
needed amino acids to be used in new protein synthesis, gluconeogenesis, and 
energy production. [218, 219] 
The UPP also plays a role in molecular mechanisms that lead to muscle 
atrophy. For example, TRIM63 (tripartite motif containing 63) also known as IRF, 
SMRZ, MURF1, MURF2, and RNF28 and FBXO32 (F-box protein 32) also known as 
Fbx32 and MAFbx are upregulated in muscle experiencing atrophy. [209, 220] 
TRIM63 directly plays a role in the ubiquitination and degradation of many heavy 
chain regulatory proteins and heavy chain myosin. [221, 222] Apart from controlling 
protein breakdown, both TRIM63 and FBXO32 also contribute to the inhibition of 
protein synthesis in response to glucocorticoid treatment. Moreover, the central role 
that TRIM63 plays in muscle atrophy might be in the control of protein synthesis. 
[223, 224] Interestingly, Glucocorticoids also control the expression of both TRIM63 
and FBXO32. [225] The synergistic relationship between ligand-bound 
glucocorticoids and the triggered transcription factors, regulate muscle mass through 
the activation of TRIM63 and FBXO32. [226]  
Glucocorticoid Receptor Signaling: BAG1 is a chaperone for Glucocorticoids 




Glucocorticoids belong to the family of steroid hormones and are fundamental to 
survival and development of vertebrates. [229]  One of the essential human 
Glucocorticoid is hydrocortisone (cortisol) that is vital for life. It controls many 
metabolic, cardiovascular, immunological functions and maintains homeostasis. 
Another Glucocorticoid is corticosterone; it plays a role in regulating the change of 
amino acids into glycogen and carbohydrates by the liver. It also triggers the 
formation of glycogen in the tissues. Cells respond to Glucocorticoids by binding to 
the intracellular Glucocorticoid Receptor (GR). [230] Glucocorticoids translocate to 
the nucleus where they negatively and positively control gene expression. The “GR 
is the Glucocorticoid-activated member of the nuclear receptor superfamily of 
transcription factors.” [229] It is a mediator in the anti-inflammatory and 
immunosuppressive actions that these ligands participate in such as central nervous 
and respiratory systems. [229] Evidence shows that Glucocorticoids also translocate 
to the mitochondria. [231] There they play an essential role in the production of 
energy through oxidative phosphorylation and the Krebs (tricarboxylic-acid) cycle. 
[232] Interestingly, these pathways are both overrepresented in the drDCM data sets 
(Additional Table H).  
Glucocorticoids also participate in regulating cytoprotection, neural plasticity, 
and intracellular calcium. [233] They therefore also control synaptic function and 
long-term structural flexibility. [234] Costeas and Chinsky 2000, reported that the 
availability of the E2 subunit, where other BCKAD subunits assemble, might also be 
regulated by Glucocorticoid influence on E2 promoter activity at the transcription 




catalyzes the rate-limiting step of branched-chain amino acid catabolism. The 
BCKAD complex directs the metabolic flow of the branched-chain α-keto acids 
derived from leucine, isoleucine, and valine from the biosynthesis of proteins, 
towards the production of ketogenic and gluconeogenic substrates needed to meet 
requirements in energy changes. The BCKAD complex catalyzes the overall 
oxidative decarboxylation. [236, 237]  
BCAAs, especially leucine, regulate the metabolism of muscle protein, 
resulting in anabolism of muscle protein. Leucine signals the availability of amino 
acids after one ingests a meal containing protein. [238] Interestingly, the leucine 
pathway is turned on in this study, indicating the availability of amino acids. Some 
authors suggest that leucine stimulates muscle protein synthesis in humans. [239-
241] However, others have shown that during leucine or BCAA infusion, muscle 
protein breakdown is suppressed even though protein synthesis is not increased. 
[239-241] Glucocorticoids also play a catabolic role in the metabolism of muscle 
protein. For example, administration of glucocorticoids leads to muscle deterioration. 
Glucocorticoids also impede the synthesis of muscle protein and trigger its 
breakdown. [242-247]   
In this study, results revealed defective functions in drDCM patients 
associated with the nucleus that BAG1 participates. For example, the cell death 
function that maintains homeostasis of blood and immune cells is decreased, and 
the activation of DNA endogenous promoter is also reduced. Function annotations 




neuronal cells, transactivation, transcription of DNA, and transmigration of cells are 
all decreased as well (Table 12).  
Association Between ITGAV and DCM: The integrin subunit alpha V is a 
member of the Integrin alpha V beta 3, Integrinα. It is also called integrin alpha V, 
integrin subunit alpha V, integrin subunit α V, Integrin α V, MSK8, VNRA, VTNR, and 
α V. ITGAV has many protein functions and functional domains and is found in many 
subcellular locations (Appendix Table O). The IPA knowledge database also showed 
that ITGAV is targeted by numerous microRNAs (Appendix Table O).  
In this study, I found that ITGAV is targeted by two differentially expressed 
microRNAs in drDCM (MIR5004, hosted by SYNGAP1), and DCM (MIR34A) both of 
which are downregulated in cases versus controls. The results suggest that 
upregulation of ITGAV might in part result from the downregulation of these 
microRNAs in the pathogenesis of drDCM and DCM.  
However, data also show that ITGAV, BAG1, and RHOD are novel putative 
targets of MIR3944, a mirtron hosted by the ECHS1 gene. This microRNA is only 
expressed in patients with drDCM and not in controls (Figure 19). Moreover, all three 
genes it targets are over-expressed in drDCM. One might argue that Target scan’s 
predictions are a fluke because the fine-tuning microRNA framework predicts that 
genes that code protein will have lower expression or reduced variation among 
humans in a population when microRNAs target them. [248, 249] However, Zhang 
and Su, 2008 showed higher expression variation of microRNA target genes in the 




that microRNA targeting is significantly associated with elevated gene expression. 
[250-252] 
Thus, it is reasonable for me to propose that when expressed, MIR3944 
increases the expression of BAG1, RHOD, and ITGAV, in the pathogenesis of 
drDCM. However, ITGAV also carries a putative missense mutation, rs2230616, 
which could contribute to it upregulation. Data also show that EPAS1 (endothelial 
PAS domain protein 1) is a direct upstream regulator of ITGAV (Figure 23) and that 
EPAS1 activates ITGAV. Thus, upregulation of ITGAV could also be a result of its 
interaction with EPAS1. These observations are important. They unveil the inherent 
genomic complexities that occur in a biological system and the importance of 
considering the genomic system as the unit of measurement rather than a single 
gene. 
EPAS1 is also known as HIF2A. It instructs the synthesis of HIF-2α (hypoxia-
inducible factor 2-alpha) a subunit of the HIF complex. The HIF complex participates 
in regulating the changes to oxygen homeostasis in the body. It controls many genes 
that play a role in new blood vessel development, cell division and creation of red 
blood cells. [253]  It is also the primary regulator of erythropoietin, which regulates 
the formation of red blood cells. When there’s adequate oxygen in the cell HIF-2α is 
targeted and destroyed to prevent its build up. However, when the cell is 
experiencing hypoxia, the rate at which HIF-2α is degraded is slower. The availability 
of HIF in the cell stimulates the production of red blood cells and the formation of 
new blood vessels. These functions help boost the amount of oxygen that can be 




Downregulation of EPAS1 in my investigations suggests that the rate of HIF-
2α production is reduced and hence the rate at which HIF is formed might also be 
decreased. These findings indicate that the rate of production of red blood cells and 
the formation of new blood vessels are reduced in drDCM/DCM cases versus 
controls. It follows that the availability of oxygen to the heart is also compromised. 
Perturbations to the formation of blood vessels are also reflected in the results, 
which show that the angiogenesis function is decreased in patients with DCM (Table 
13). 
Integrins are critical receptors for extracellular matrix (ECM)-mediated cell 
adhesion and migration, differentiation, proliferation, survival and cytoskeleton 
organization. Alpha-V integrins include a subset that shares a common alpha-V 
subunit combined with one of five b-subunits (1, 3, 5, 6 or 8). [254] In this study, 
ITGAV is acted on by integrin alpha V beta 3 and integrin alpha, which are both 
upregulated. ITGAV binds to integrin beta, which is downregulated and indirectly 
acts on the integrin complex (Figure 23). ITGAV also plays a role in many diseases 
(Table 13). However, no study has reported its involvement in the pathogenesis of 
DCM in patients who are not related.  
A possible pathogenic mechanism by which ITGAV participates in DCM is by 
interacting with FHL3 (four and a half LIM domains 3) and disrupting the 
homeostasis of the actin filament (Figure 23). FHL3 encodes a member of a family 
of proteins that have a four-and-a-half LIM domain that is a double zinc finger motif 
that is highly conserved. [176] Figure 23 shows that ITGAV binds to FHL3, located in 




line. These regions are components of the sarcomere, the functional unit of the heart 
muscle. Molecular functions FHL3 participates in include actin binding; metal ion 
binding; protein binding; zinc ion binding (Appendix A: Table O). Biological 
processes it participates in include actin cytoskeleton organization and muscle organ 
development. The cellular components FHL3 localizes in include focal adhesion, 
nucleus, stress fiber and the Z disc (Appendix A: Table O). Upregulation of ITGAV 
and downregulation of FHL3 suggests that the rate at which ITGAV binds to FHL3 is 
increased and the speed at which FHL3 binds to actin and participates in the 
organization of actin cytoskeleton, and muscle organ development is reduced in 
drDCM and DCM cases versus controls. This information suggests that ITGAV 
directly interacts with proteins of the functional unit of cardiomyocytes in the 
pathogenesis of drDCM and DCM, where it is involved in functions and processes 
that are involved in maintaining the integrity of cardiac muscle, as they relate to actin 
filaments. Results suggest that upregulation of ITGAV and downregulation of FHL3 
play a significant role in the pathogenesis of both drDCM and DCM.  
Results also show that ITGAV in both drDCM and DCM acts on genes that 
directly interact with actin filaments. Interestingly, my data show that ACTN1 (Alpha 
actinins), an actin-binding protein located in the Z-disc where it anchors the 
myofibrillar actin filaments to many intracellular proteins is upregulated in drDCM 
cases versus controls (Appendix A: Table M). This gene is part of the spectrin gene 
superfamily, which embodies genes that include the dystrophins, and the beta and 




costameres where it interacts with talin, alpha-actinin, and gamma-actin to create a 
microfilamentous network joining the cytoskeleton and sarcolemma. [16, 82, 85]  
As mentioned in the introduction, genetic insults to even one actin DNA base 
may affect actin’s ability to connect to the Z-bands and prevent actin from efficiently 
transmitting the force of contraction causing the heart chambers to fail. [36, 37] 
While my data do not show putative mutations in actin, upregulation of VCL and 
ACTN1 would affect actin’s ability to anchor to the Z-band and in turn produce a 
similar outcome, breakdown in the transmission of force of contraction.  
Association Between RHOD and drDCM: RHOD, a signaling G protein 
(GTPase) plays essential roles in the regulation of actin dynamics. [256, 257] In 
general members of the Rho GTPases regulate cytoskeletal dynamics, including the 
downstream signaling pathways that regulate the capability of cells to act in 
response and adapt to the extracellular environment. [258] Additionally, they also 
play a significant role in the reorganization of the cytoskeletal and participate in the 
regulation of membrane dynamics. [259, 260] For example, RHOD plays vital roles 
in coordinating actin re-organization and endosomal trafficking. [261, 262] 
Specifically, it has substantial effects on the organization of the actin filament 
system. It initiates the formation of peripheral protrusions in aortic endothelial cells of 
porcine, as well. [261, 263, 264] As of 2013, the RHOD-binding proteins identified 
were the Diaphanous-related formins, mDia1 and hDia2, and the Semaphorin 
receptors PlexinA1 and PlexinB1. [265-269] However, there is no information on the 




Results from this study revealed that RHOD is associated with drDCM and 
structural proteins in the cytoskeleton. RHOD also interacts with ECHS1 
(mitochondrial enoyl-CoA hydratase, short chain 1) and DBT (dihydrolipoamide 
branched chain transacylase E2) (Table 8) and it participates in 18 distinct pathways 
(Appendix A: Table I). These pathways are diverse, and some may argue that one 
gene that is from heart can’t play a role in pathways associated with cancer of the 
colon or germ cell-Sertoli cell junction signaling, for example. Others might argue 
that all these pathways that are not known to be directly associated with the heart 
must be a fluke. However, in 2005, Nelson and Cox, very elegantly stated that, “… 
enzymatic machinery that evolved to catalyze one reaction was “borrowed” by Gene 
duplication and further evolved to catalyze similar reactions in other pathways.” [192] 
In this statement, Nelson and Cox were referring to enzymes that shared and played 
a role in the breakdown of branched-chain amino acids in more than one pathway. 
[192] Consequently, my data suggest that there is an association between RHOD, 
the 18 canonical pathways and drDCM. 
In the next section, I discuss a possible molecular pathogenic mechanism that 
leads to drDCM. I first address ITGAV and how perturbed cytoskeletal proteins drive 
distraction of the cytoskeleton and sarcomere. I then talk about ECHS1 and 
dysfunction in pathways that degrade BCAAs and fatty acids, triggering 
mitochondrial dysfunction generated from the accumulation of organic acids and 
lipotoxicity. I then discuss BAG1 and how dysfunction in the glucocorticoid receptor 
signaling and the protein ubiquitination pathways lead to muscle atrophy. I end the 




Proposed Molecular Pathogenesis of drDCM 
ITGAV and Cytoskeleton Dysfunction: Patients with drDCM or DCM carry the 
ITGAV:rs2230616 variant, which could be linked with the observed overexpression 
of the ITGAV gene. Even though examining the cause of the differential gene 
expression is beyond the scope of this study, it is worth noting that 
ITGAV:rs2230616 is directly associated with both drDCM and DCM. It is also 
upregulated in both data sets, establishing consistency in the findings. In both 
drDCM and DCM, ITGAV works in concert with FHL3, a gene that binds directly to 
actin and regulates actin cytoskeletal dynamics. [270] For ITGAV to bind to the actin 
cytoskeleton, it recruits actinin-alpha 1, RHOD, FHL3 (human four-and-a-half LIM-
only protein 3) and vinculin (Figure 29). For ITGAV to organize the actin 
cytoskeleton, signals from ITGAV are integrated with signals from EPS8 (Epidermal 
growth factor receptor kinase substrate 8), a signaling adapter and PALLD 
(Palladin), a cytoskeletal protein sent through the NFkB complex and the 
mitochondria. Downregulation of EPS8 suggests that the rate at which signals from 
ITGAV are transmitted to the actin cytoskeleton to perform its function is decreased. 
To link the cytoskeleton to the sarcolemma or cell membrane, vinculin interacts with 
alpha-actinin in the Z-line, to create a filamentous network (Figure 29).  
Downregulation of FHL3 suggests that the rate at which actin cytoskeletal 
dynamics is occurring are reduced. Additionally, ITGAV also binds directly to actin, 
which increases the rate of transmission of detrimental signals to the sarcomere. 
This pathway alone could trigger DCM. However, in drDCM, ITGAV also interacts 





Figure 29: ITGAV and the Actin Cytoskeleton. Blue lines indicate the edges in the mitochondria and 
the red lines edges in the cytoskeleton. Red arrows pointing up indicate upregulated genes and those 
pointing down in green downregulated genes. Lines without arrow heads indicate binding and lines 
with arrows indicate acts on.  
 
Vinculin interacts with alpha-actinin in the Z-line, and gamma-actin to create a 
network joining the cytoskeleton and sarcolemma. Perturbations to VCL contributes 
to the decreased proliferation of neuronal cells, development of epithelial tissue, cell 
movement, migration of cells, and increased organismal death, and morbidity or 
mortality (Table 11). VCL is known to cause DCM <https://www.ncbi.nlm.nih.gov/ 
gene /7414>, and even though VCL is not mutated in the drDCM data set, its 
upregulated state makes it behave as though it is and contributes to drDCM in 
detrimental ways.  
Apart from networking with VCL, ITGAV also interacts with RHOD, which is 
an effect modifier. It contributes to decreased fibrogenesis, the formation of 
filaments, actin filaments, and actin stress fibers, which could lead to the distraction 
of the sarcomere and failed muscle contractions. It indirectly interacts with ECHS1 in 
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Interestingly, BAG1 also indirectly interacts with ITGAV and ECHS1 through the 26s 
Proteasome complex and the NFkB complex (Figure 22B). Thus, ITGAV is a central 
hub that mediates crosstalk among multiple organelles. 
Interestingly, VCL and RHOD also interact and together they contribute to 
decreased cell spreading, the formation of cellular protrusions, the organization of 
the cytoplasm, the cytoskeleton, and of the microtubule dynamics. The decreases in 
these functions lead to disarray in the sarcomere and cytoskeleton and contribute to 
pathogenic complications in the transmission of force of transmission and muscle 
contractions. There is also crosstalk between the mitochondria and cytoskeleton 
through the BCKDK complex. BCKDK forms a complex with EPS8, PALLD and the 
actin filament, which could also contribute to malfunction of the sarcomere. In this 
section and from the results presented previously, among the structures responsible 
for optimum heart function, the actin myofibrils appear to be the most affected in 
both drDCM and DCM. 
ECHS1 and Mitochondrial Dysfunction: Perturbations in the fatty acid β-
oxidation, isoleucine, and valine pathways are associated with 
ECHS1:rs10466126(G/G) at the DNA, mRNA and pathway levels. Association of 
ECHS1 with drDCM is modified by the presence of DBT leading to mitochondrial, 
oxidative phosphorylation and TCA cycle dysfunction through organic acid toxicity in 
the mitochondria and lipotoxicity in the cytoplasm of the myocardium (Figure 30). 
Dysfunction in the mitochondria recruits BAG1:Glucocorticoids which translocate to 




Glucocorticoids interact with and regulate the E2 subunit, where other BCKAD 
subunits assemble at the transcription level (Figure 30). 
 
Figure 30: BAG1 and the Mitochondria. Different colored lines indicate signaling in different 
organelles. Doted lines indicate several processes take place and solid lines direct interactions or 
outcomes. Red arrows pointing up indicate upregulated genes. 
 
Malfunction triggered in the mitochondria, oxidative phosphorylation and TCA 
cycle recruit BAG1:Glucocorticoids leading to the activation of the protein 
ubiquitination and Glucocorticoid Receptor pathways (Figure 30).  
BAG1 and Muscle Atrophy: Upregulation of BAG1 increases the rate at which 
the Glucocorticoids are transported to the nucleus leading to accumulation. Elevated 
amounts of Glucocorticoids through the Glucocorticoid Receptor Pathway down 
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TRIM63 and FBXO32 also contribute to the inhibition of protein synthesis in 
response to the accumulation of Glucocorticoids (Figure 31).  
 
Figure 31: BAG1 and the Nucleus. Doted lines indicate several processes take place and solid lines 
direct interactions or outcomes. Red arrows pointing up indicate upregulated genes and those 
pointing down, downregulated genes. Lines without arrow heads indicate binding, lines with arrows 
indicate acts on and arrows with a round head indicate inhibits. 
On the other hand, increased levels of Glucocorticoids trigger the 
transcription of atrogenes, FBXO32, TRIM63, and ATG3. FBXO32 and TRIM63 
activate the Protein Ubiquitination Pathway (PUP) that degrades protein myofibrils. 
Together, the inhibition of protein synthesis and activation of protein degradation 
lead to muscle atrophy. 
In PUP, the HSP (heat shock protein) complex is downregulated, suggesting 
that the rate at which marked muscle proteins are transported to be degraded is 
decreased, resulting in an accumulation of “unwanted and degradation marked” 
muscle proteins in the myocardium. A buildup of these muscle proteins leads to 








































Interestingly, the ATG3 atrogene is also upregulated, suggesting that 
autophagy, a lysosome-mediated degradative system is also triggered. This pathway 
degrades the dysfunctional mitochondria at an increased rate, leading to further 
deterioration of the myocardium (Figure 31).  
Proposed Clinical Pathology of drDCM 
Patients with drDCM have damage to the heart muscle arising from 
cardiotoxicity and degeneration of cardiomyocytes, which leads to muscle atrophy 
and mutilation to the heart. Increased wasting of the muscle causes thinning of and 
fibrosis of the left ventricular wall. These distractions, in turn, leads to dilation and 
enlargement of the heart chambers, systolic dysfunction, and ventricular dysfunction. 
Dysfunction of the ventricles leads to dilated cardiomyopathy, malfunction of the 
heart, and diastolic heart failure (Figure 32). 
Thus, patients with drDCM may be responding to DCM drugs. However, they 
appear not to respond well to DCM drugs because they have additional insults in the 
mitochondria and the nucleus that could also result in dilation of the ventricles and 
the heart failing. Moreover, in DCM patients carrying ITGAV:783V/I (rs2230616), 
external detrimental stimuli are needed to interact with ITGAV before DCM can be 
triggered. Upregulation of ITGAV conveys the deleterious stimuli into the cell at an 
accelerated rate generating an accumulation in the myocardium.  
In the next section, I discuss results that address the second aim of my study, 





Figure 32: Proposed Molecular Pathogenesis of drDCM. Different colored lines indicate signaling in 
different organelles. Doted lines indicate several processes take place and solid lines direct 
interactions or outcomes. Red arrows pointing up indicate upregulated genes and those pointing 
down, downregulated genes. Lines without arrow heads indicate binding, lines with arrows indicate 
acts on and arrows with a round head indicate inhibits. 
Novel Variants Associated with drDCM and DCM  
In this study, I report the successful use of RNA-Seq variant detection to 
discover novel variants associated with drDCM and DCM in patients who are not 
related. RNA-Seq variant detection was performed on six drDCM patients and four 
controls, and 128 DCM cases and 19 controls. The inclusion of association analyses 
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variants that were not associated with either condition. At the end of the 
investigations, I identified eight novel indels of which five were related to drDCM.  
Novel Variants Associated with drDCM: The bioinformatics, variant detection 
and filtering approach in addition to replication and association analyses revealed 
ADIRF: c.69-70insA, BRE:c.344insA, PLEKHO1:c.125insA, and 
MAPKAPK3:c.81insA to be associated with drDCM.  According to the EDGC 
annotator App, these variations were not found in VEP (Variant Effect Predictor) 
ver.72 database, a database of Single Nucleotide Polymorphisms (dbSNP), ClinVar 
20140807GRCh37, OMIM 20140711, or the 1000 Genomes Project. 
PLEKHO1 plays a role in actin cytoskeleton regulation through its interaction 
with actin capping protein. It interacts with the actin capping protein subunits 
CPalpha and CPbeta and affects the activity of actin capping protein at the end of 
the barbed ends of actin filaments. [271] There was an association between 
PLEKHO1 and drDCM at the mRNA level and was upregulated in drDCM cases 
compared to controls. The PLEKHO1: c.125insA variant is an indel caused by an 
insertion of adenine (A) at position 150131221 on chromosome 1 resulting in a 
frameshift. I also found a strong association between the PLEKHO1: c.125insA and 
drDCM at the DNA level, as well. 
BRE (BRISC and BRCA1 A complex member 2), also known as BRE; 
BRCC4; BRCC45 is known to identify ubiquitinated histones H2A and H2AX at sites 
where there are DNA abrasions. Identification of these sites result in targeting the 
BRCA1- BARD1 (BRCA1-associated ring domain protein 1) heterodimer to sites of 




shows that BRE is upregulated in drDCM cases versus controls and that it harbors 
the BRE: c.344insA indel, a variation that causes insertion of adenine (A) at position 
28521300 of chromosome 2. This insertion results in a frameshift and is strongly 
associated with drDCM. 
ADIRF (adipogenesis regulatory factor) also known as AFRO; APM2; apM-2, 
and C10orf116 is mainly expressed in adipose tissue. Its function is currently not 
known. [179] However, in this study, I discovered that this gene carries the ADIRF: 
c.69-70insA variation at position 88730315 of chromosome 10 and that it is 
significantly associated with DCM. 
MAPKAPK3 instructs production of a member of the Ser/Thr protein kinase 
family. It is known as a mitogen-activated protein kinase (MAP kinase)-activated 
protein kinase. It is an extracellular signal-regulated kinase, which acts as an 
integration site for many biochemical signals. It is also known to participate in gene 
regulation and cell differentiation. [179] In this study this gene was found to carry the 
MAPKAPK3: c.81insA indel at position 50685425 of chromosome 3. It causes a 
frameshift produced by insertion of adenine (A) at that position. My study shows that 
there is a strong association between this variation and drDCM.  
Novel Variants Associated with DCM: The bioinformatics variant detection, 
filtering approach, and association analyses also led to the discovery of eleven novel 
variants associated with DCM. KIF27 (kinesin family member 27) are molecular 
motors that actively transport newly synthesized proteins in the cell along 
cytoskeletal filaments to their right destination and carry the KIF27: c.807M/V 




myosins and dyneins. [275-278] They move alongside the microtubules and play a 
role in functions that include neuronal transport and cytokinesis. They are also 
implicated in many diseases associated with cell division, pathogen and cellular 
transport. [279, 280]  
DDX1 (DEAD-box helicase 1): c.74-75 also known as DBP-RB; UKVH5d 
encode proteins that are RNA helicases and play a role in many cellular processes 
related with alteration of RNA secondary structure that include mitochondria and 
nuclear splicing, translation, and spliceosome and ribosome assembly. They might 
also participate in spermatogenesis, embryogenesis, and cellular growth and 
division. The function of the protein encoded by this gene is not known. [176]  
MAP4 (microtubule-associated protein 4): c.1481T MAP4 encodes a critical 
non-neuronal microtubule-associated protein and stimulates microtubule assembly. 
When phosphorylated, MAP4 plays a role in cell cycle progression and has 
microtubule properties. [281]  
CMYA5 (cardiomyopathy associated 5):c.3572-3573T also known as 
SPRYD2; TRIM76; C5orf10 [176, 281] is in the costamere of skeletal and cardiac 
muscle. It is localized in striated muscle to the costamere, an area that links the 
sarcolemma to the Z. Dysregulation of CMYA5 is associated with Duchenne 
muscular dystrophy. CMYA5 is also a binding partner for both CAPN3 (calpain 3) 
and M-band titin and is also associated with the sarcoplasmic reticulum. [282-286]  
ANXA7 (annexin A7) is a phospholipid binding protein and carries the 
ANXA7:c.223T variant. It is also known as SNX, ANX7, SYNEXIN and Annexin VII 




genetic and biologic properties including acting as a tumor suppressor gene. [287, 
288] The protein encoded by ANXA7 is found in the cytoskeleton where it interacts 
with Ca2+ signaling and is involved in cardiac remodeling resulting from a heart 
injury. It also plays a role in hypertrophic responses after cardiac stress disorders 
and cardiac NFAT (nuclear factor of activated T cells) activity. [289]  
NCAM1 (neural cell adhesion molecule 1) is also called CD56; NCAM; 
MSK39 carries the NCAM1:c.599P/Q variant. It encodes a protein involved in cell 
adhesion, which is a member of the immunoglobulin superfamily. The protein also 
plays a role in cell-matrix interactions during differentiation and development. [176, 
288]   
MAP4K5 (mitogen-activated protein kinase kinase kinase kinase 5) is also 
called KHS; GCKR; KHS1; MAPKKKK5 carries the MAP4K5:c.569V/E variant. It 
produces a protein that is a member of the serine/threonine protein kinase family. 
This protein is associated with the Jun kinase in mammalian cells and plays a role in 
stress responses. [176] MAP4K5 is also involved in transmitting signals from G 
proteins to the cytosolic MAP kinases. MAP4K5 has kinase properties, and it 
activates JNK (MAPK8; 601158) through MAP2K4. [288, 290] 
PKD1 (polycystin 1, transient receptor potential channel interacting) carries 
PKD1:c.312A/P and is also called PBP; PC1; Pc-1; TRPP1. It delivers directions for 
production of polycystin-1, a protein most active in the kidneys before birth. Even 
though its precise role is not well understood, PKD1 also interacts with a gene called 
polycystin-2. These two proteins form a complex that regulates numerous signaling 




SRL (sarcalumenin) carrying the SRL:c.468T variant. It is a glycoprotein that 
binds calcium. The protein encoded by SRL is in the lumen of the longitudinal 
sarcoplasmic reticulum, where it interacts with the inner side of sarcoplasmic 
reticulum membranes through calcium bridges. [288] It is responsible for 
Ca2+ buffering in both skeletal and cardiac muscles. [291, 292] It interacts with 
SERCA2 to augment the stability of SERCA2a. It also promotes Ca2+ sequestration 
into the sarcoplasmic reticulum of cardiac muscle. Deficiency of SRL induces 
gradual heart failure in response to pressure overload in the heart. [293] 
PLEKHO1 (pleckstrin homology domain containing O1) carrying the 
PLEKHO1:c.125A indel is also known as JBP, CKIP1, OC120, and CKIP-1. It is a 
pleckstrin homology domain-containing protein that plays a role in muscle cell 
differentiation, tumor cell proliferation, regulation of cell morphology, and cell 
apoptosis. [271, 294-297] It also plays a role in the control of the actin cytoskeleton 
through its interactions with actin capping protein (CP) [271] and inhibits cardiac 
hypertrophy by stimulating the de-phosphorylation of HDAC4 (Histone Deacetylase 
4). [298] 
Discovery of novel variants that are both indels and missense in DCM 
patients who are not related and in RNA-Seq data is exciting and encouraging 
because the method shows that RNA-Seq is versatile and can be utilized broadly not 
just for transcriptome profiling, but for the discovery of known and novel mutations, 
as well. Discovery of novel variants is essential in personalized patients’ care 
because the genes carrying the variations can be used as molecular biomarkers for 




My approaches also demonstrate that RNA-Seq can also be used for 
exploration of microRNAs in complex traits as I have discussed in the next section. I 
talk about results that address the third aim of my study, microRNAs associated with 
drDCM and DCM.  
DCM and drDCM Associated microRNAs  
Progressive left ventricular dilation, and systolic dysfunction defines dilated 
cardiomyopathy (DCM: OMIM 115200). [299] Its endpoint is heart failure and a need 
for heart transplantation. There is evidence of a genetic cause in at least a third of 
patients. Mutations in over thirty DCM genes have been described as leading to 
DCM in both sporadic and familial cases. [300-304]  
As RNA sequencing becomes more prevalent in transcriptome profiling, 
dysfunction of intracellular microRNA is increasingly being reported in several 
diseases, including heart disease. MicroRNAs have been detected and said to be 
stable in biological fluids such as plasma and others have suggested that 
microRNAs make valuable diagnostic biomarkers. [305, 306] Others have suggested 
a potential pathogenic connection between the expression of miR-146a, miR-155, 
and miR-126 with the DCM immune response, while others have reported 
upregulation of miR-361-5p and miR-423-5p in the DCM myocardium. [301-303] 
The third aim of my investigations was to discover microRNAs that were 
differentially expressed in patients with drDCM and DCM versus controls. Here, I 
present the use of RNA sequence transcriptome profiling in the discovery of twenty 
differentially expressed drDCM and twelve DCM microRNAs. Three microRNAs, 




expressed in both drDCM and DCM cases versus controls and had the same gene 
expression profiles, downregulated, in both diseases. These microRNAs may be 
associated with DCM or heart failure, and the microRNAs specific to drDCM and 
DCM are associated with these respective conditions. The disease-specific 
microRNAs could be valuable diagnostic and prognostic biomarkers for drDCM and 
DCM.  
Study Strengths and Limitations 
Strengths: My study casts light on the possibility that one gene in concert with 
effect modifier genes can mediate pathogenic crosstalk among multiple pathways. It 
also demonstrates that integrating RNA-Seq gene profiling and variant detection is a 
versatile approach to tease out genes that are causal from those that are effect 
modifiers. Discovery of an already known pathogenic variant in DBT, a differentially 
expressed gene provides added confidence that my filtering approach is efficient 
and that it holds real biological significance. My study is robust. I used exome 
sequence data sets to determine whether the RNA-Seq variants of interest did not 
arise from RNA sequencing errors and that they are also found in other patients with 
DCM. Replicating the variant analyses in an independent and much larger sample 
size also strengthens this study, by establishing consistency. However, some issues 
stay unexplored by my research. 
Limitations: My results are limited by small sample size and may not have 
detected small differences between cases and controls. While the case replication 
sample size is large (n = 128), the control replication sample size is only n = 15. 




two groups. The case sample size is conducive because all cases carry the variants 
under investigation, making it a more homozygous sample with a smaller variance or 
standard deviation for that variable. However, in the control group, the variation is 
much more substantial for the variants, making this population more heterogeneous, 
which would require a much more significant sample size. Thus, the small 
dissimilarity between the cases and controls would be undetectable because of the 
inherent distinction between the two groups caused by the variance. [307] By using 
RNA-Seq data, differentially expressed genes, variants found in differentially 
expressed genes that are statistically associated with the outcome, and located in 
pathways and biological functions associated with the data sets, I have increased 
the biological power significantly. It is also important to note that DCM is rare in the 
population. To study the condition using RNA-Seq involves extracting tissue 
samples from the heart, an invasive procedure. Thus, finding cases and the proper 
controls would be a limitation in many similar studies. 
Moreover, I was unable to control for potential confounders that might have 
contributed to the observed differently expressed transcripts among cases and 
controls. The drugs might have interfered with gene expression. Additionally, RNA-
Seq variant detection is biased towards expressed coding regions, which do not 
embody the location of all causative mutations. Restriction of variant detection to 
coding regions also exists in present exome sequence DCM-gene panels, 
suggesting that both current and surfacing genome-targeted approaches that do not 
investigate the whole genome will not attain 100% sensitivity to diagnose all 





This study entailed addressing three main aims; to model drDCM, discover 
novel variants and microRNAs in both drDCM and DCM. The null hypotheses were 
that the number of alleged mutations and pathogenic pathways my method would be 
able to differentiate from putative effect modifiers variants and pathways would equal 
zero. There would be no association between the novel variants or the microRNAs 
detected with drDCM or DCM. At the end of my investigations, I can reject the null 
hypotheses and accept the alternatives. 
I introduce an integrative data strategy that considers the interplay between 
the DNA, mRNA, and associated pathways, which represent a possible diagnostic, 
prognostic, biomarker, and treatment discovery approach in a genetically 
heterogeneous disease like drDCM. My study is the first to utilize RNA-Seq 
secondary data sets to model drDCM, and to discover novel variants and 
microRNAs simultaneously in two conditions, drDCM and DCM in patients who are 
not related. My approach argues for the utilization of RNA-Seq as a clinical tool for 
genomic diagnosis and prognosis of patients with DCM.  
The development of SRA databases has incredible potential to improve the 
understanding of both rare and common human genomic variations in the context of 
gene expression and pathogenic pathways. My “omics” data integrative approach 
will be useful in modeling complex traits while revealing genomic biomarkers and 
targets for therapeutic intervention. The method will also be valuable for the 
discovery of diagnostic and prognostic tools that consider the interplay between 




genomicists, bioinformaticians, and computational biologists but also to the 
genomics clinicians and pharmaceutical industries. 
Translational Perspective 
The results revealed raise the potential for MIR3944 to be both a diagnostic 
and prognostic biomarker for drDCM. Data show that MIR3944 is expressed in 
patients with drDCM but not in the controls suggesting that the expression of 
MIR3944 in the heart is unusual and indicative of drDCM. Because MIR3944 is not 
detected in healthy tissue, it would serve as a more precise and sensitive biomarker 
then ECHS1 which is also expressed in the healthy tissue, for example. While 
overexpression of ECHS1 is suggestive of drDCM, a detectable limit at which to 
determine what levels are pathogenic would first have to be established for each 
patient. However, for MIR3944, the mere detection in a patient would probably 
indicate pathology. ECHS1 could be targeted for the design of a novel drug, and 
elimination of BCAAs and LVLFAs from one’s diet could repair three drDCM 
pathogenic pathways simultaneously. One could also use levels of acetoacetate, 
propionic acid, and fatty acids as biomarkers for drDCM. ECHS1, BAG1, and ITGAV 
could be used, as biomarkers to implement risk stratification that improves the 
management of DCM. ECHS1, BAG1, and ITGAV proteins may be potential 
therapeutic targets for drDCM and ITGAV for DCM patients who are not related. My 
results challenge the idea that classifies DCM as genetic and non-genetic. 
In the last chapter, I present a proposal to determine the efficacy and safety 
of Intetumumab (CNTO 95), a selective target and inhibitor of ITGAV, on individuals 





CCTSI TLI CLINICAL EXPERIENCE: CNTO 95 FOR DCM 
Table 23: Synopsis 
Condition: End stage 
dilated 
cardiomyopathy 
Investigational Product:  
Biological: Intetumumab 




Phase: Phase 2 
 
Study Title: Design of a genomics randomized double-blinded clinical trial to 
determine the efficacy and safety of Intetumumab on dilated cardiomyopathy 
 
Study Type: Interventional   
Study Design 
Allocation: Randomized 
Intervention model: Non-crossover Assignment 
Masking: Quadruple blinding (Subjects, physician/care provider, outcomes 
evaluator, investigator) 
Primary objective: Treatment 
 
Indication: End stage dilated cardiomyopathy (DCM)  
Number of patients: 128 case with DCM  
Objectives:  
To determine the safety and efficacy of CNTO 95 on end stage DCM 
 
Methods: Double blind, randomized clinical trial utilizing RNASeq, variant 
detection, transcriptome profiling, and pathway analysis 
 
Assigned Interventions Arms 
Standard treatment: Losartan up to 150 mg daily supramaximal dose by mouth 
every day 
Intetumumab Placebo: Matching to CNTO 95 2 mg/kg, as intravenous infusion 
every week for initial 2 weeks 
Active competitor: Losartan up to 
supramaximal dose by mouth every 
day + Placebo 
Biology: CNTO 95; 2 mg/kg intravenous infusion every week for the first 2 weeks, 
and then in increments of 2 mg/kg according to ITGAV expression profiles and up 
to 10 mg/kg 
Drug: Losartan 25 mg for the first 2 weeks, and then in increments of 25 mg up to 
150 mg daily by mouth every day. 
Other name: CNTO 95    
Experimental:  
Losartan up to supramaximal 
dose by mouth every day + CNTO 
95 up to 10 mg/kg intravenously 
Placebo + CNTO 95 up to 10 mg/kg 
intravenously 
Diagnosis and Main Criteria for Inclusion: End stage DCM patients. Male 
patients with ITGAV: 783V/I (SNP ID: rs2230616) and upregulated mRNA levels of 
ITGAV who had undergone heart transplantation at the Royal Brompton and 
Harefield NHS Foundation Trust in London, United Kingdom. Accession number is 
SRA Study: ERP009437. [163] 
 
Main Criteria for Exclusion: DCM patients with cancer who had taken CNTO 95  
Test Product, Dose and Mode of Administration: CNTO 95; 2 mg/kg 
intravenous infusion the first two weeks, then titrated up to 10 mg/kg depending on 
gene expression profiles. [308]  
 
Reference Therapy, Dose and Mode of Administration: Standard treatment, 
losartan up to the supramaximal dose by mouth every day [309]  
 
Study Duration: 6 months (or disease progression) and assessed up to 551 days 
(1.5 years) [308] 
 
Eligibility  
Ages groups suitable for study: 18 Years and older (Adult, Senior) 
Gender suitable for study: Male 






Dilated cardiomyopathy (DCM) is the primary cause of heart transplantation. 
Two-thirds of the genetic origins are unknown, and patients are treated based on the 
symptoms. [15] Conventional methods (Sanger sequencing) are ineffective in 
interrogating genes and pathways to target for therapeutic intervention. [1-7] The 
objective of this study is to determine the safety and efficacy of Intetumumab (CNTO 
95) on unrelated patients with end-stage DCM. The hypothesis is that inhibiting 
ITGAV with CNTO 95 in DCM patients carrying ITGAV:783V/I would deter disease 
progression. The rationale for choosing CNTO 95 to treat DCM is that if in both 
cancer and DCM, there is an upregulation of ITGAV and the use of CNTO 95 in the 
cancer patients is safe, then it should be safe in DCM patients. Additionally, if CNTO 
95 is a selective inhibitor of the integrin alpha V receptors, then it should be efficient 
in selectively inhibiting ITGAV in DCM patients.  
In 1993, White reported that the adenovirus uses the alpha V integrin receptor 
for internalization. [310] Later in 1999, Grumbach et al. said that enteroviruses, 
which also use the alpha V integrin receptor for internalization were more likely to 
contribute to both myocarditis and DCM because their genomes were found in 
patients with these two conditions. [311] This information suggests that if the 
expression of the alpha V integrin promotes virus internalization into the cell, then 
upregulation of the alpha V receptors would increase the rate of virus internalization. 
Thus, the study rationale is that inhibition of ITGAV in patients carrying the ITGAV: 
783V/I (SNP ID: rs2230616) variant would impede transmission of deleterious 




This is a randomized (i.e., assignment of the study drug will be by chance), 
double-blind (i.e., neither the participants nor the physician will know which 
treatment the subjects receive) study. We will also mask the outcomes evaluator and 
research investigators. Patients will receive CNTO 95 alone and in combination with 
losartan for the first line treatment of patients with end-stage dilated cardiomyopathy 
carrying the ITGAV: 783V/I (SNP ID: rs2230616) variant.  
The study will have three groups. One group will receive CNTO 95 in 
combination with losartan (study treatment) and the second group will receive 
placebo (i.e., a substance that is not active that is compared to with a drug to 
examine whether the active treatment has a real effect) in combination with losartan 
(standard therapy). The third group will receive placebo plus CNTO 95 (study 
treatment). The period of treatment will be six months. The patients who react to 
treatment and are assessed to be stable or better will get extensive treatment. We 
will continue treatment until disease advancement or for another six months, 
whichever takes place first. Therapy may be prolonged at the discretion of the 
sponsor after six months of continued treatment, if the patient responds to the 
treatment with a stable condition, has a partial or complete response. Subjects who 
have confirmed advancement of the disease who will be receiving the CNTO 95 may 
have their treatment un-blinded (i.e., patients will know whether they were receiving 
the study drug or placebo) if they choose to be considered for an alternative remedy. 
Subjects receiving placebo plus losartan will be deemed to have completed the 
study treatment. However, they will have the choice to be treated with the 




The safety of the subjects will be monitored throughout the study. 
This study is significant because CNTO 95 could impede disease progression 
or cure DCM. The design is novel because it will be the first study to use integrative 
genomics to understand pathways and functions before and after treatment and to 
set personalized doses for the patients. It integrates already available “omics” data 
sets and functional analyses in the contexts of the DCM patient’s genomic makeup. 
Introduction 
Signaling, cellular adhesion and responsiveness to mechanical stimuli impact 
the fundamental properties of processes that govern the development of the 
endoderm, ectoderm, and mesoderm into internal organs of an organism. These 
processes influence the physiological roles of all tissues, including the heart muscle. 
Integrins, cell surface receptors, unite these roles because they are contributory to 
extracellular matrix (ECM) organization, cell adhesion, proliferation, survival, and 
signaling. [312, 313] More importantly to the homeostasis of the cardiac muscle cell, 
integrins convert mechanical stimuli to biochemical information. Many reports have 
been published that provide insight into the primary role, biology, and therapeutic 
utilization of integrins. The cardiologist and cardiovascular scientist perhaps have 
the highest appreciation for integrins such as the αIIbβ3 integrins located on the 
platelet surface, which are targeted by drugs that inhibit platelet aggregation. These 
drugs have helped more than eight million patients worldwide. [313, 314]  
However, the cancer biologist has studied the role integrins play in cancer 
progression concerning their involvement in cell invasion and migration. [315-317] 




targeting integrins in cancer. Both clinical and pre-clinical studies involving 
antagonists of integrins have shown how effective they are in blocking the 
advancement of tumors.  For example, a phase II clinical trial in which they 
investigated cilengitide, an integrin avβ5 and avβ3 antagonist on glioblastoma 
patients showed clinical activity with a few side effects, which led to the initiation of 
the first Phase III clinical trial testing an integrin antagonist. [317]  
It is a familiar topic in today’s literature to read about obesity or diabetes 
mellitus predisposing patients to both cancer and heart disease and that 
inflammation plays a role in the pathogenesis of both conditions. [318] With these 
two conditions being the most substantial contributing factor to the burden of chronic 
disease in the United States, [319] it is imperative to find common cardiovascular 
and cancer disease resources that can be utilized and shared to reduce cost and 
optimize resources. Such an approach could expedite the development of effective 
therapeutics that could benefit both the cancer and cardiovascular disease patient. 
In their effort to help the cancer patient, cancer researchers have targeted 
ITGAV with a selective alpha V antagonist, Intetumumab (CNTO 95). [327] In my 
effort to accelerate patient care based on one's genomic makeup, I am proposing 
a Phase II clinical trial. I will base the study on the safety findings and alpha V 
selective properties of CNTO 95 reported by S O'Day, [327, 328] and a clinical trial 
to evaluate the effects of CNTO 95 on patients with metastatic prostate cancer that 







I am proposing the use of CNTO 95 to treat patients with DCM who have 
mutations in the ITGAV gene. According to the NCI drug dictionary < 
https://www.cancer.gov/publications/dictionaries/cancer-drug?cdrid=473196> 
intetumumab, initially called CNTO 95 is a pan alpha-v human monoclonal antibody 
that identifies alpha-v beta-3, alpha-v beta-6, alpha-v beta-1, and alpha-v beta-5 
integrins. It has both antitumor and antiangiogenic activities and competitively binds 
to and inhibits both alpha-v beta-5 and alpha-v beta-3 integrins leading to the 
inhibition of integrin-mediated tumor growth and tumor angiogenesis. In other words, 
it identifies various αv integrins. [329] CNTO 95 is a fully human antibody that binds 
alpha V integrins with specificity and high affinity, leading to inhibition of cell 
migration, adhesion, and invasion of both endothelial and tumor cells in vitro. [330] 
Monoclonal antibodies were first generated in 1975 and were first licensed in 
1986. Development of monoclonal antibodies are ways the pharmaceutical 
companies are exploiting to target mutations and insults in expression and protein 
structure in several conditions. As advances in translating basic medical science into 
clinical practice and genetic screening increased, human monoclonal antibodies 
became the fastest growing field of “biotechnology-derived molecules in clinical 
trials.” [331] By 2014, approximately, 30 monoclonal antibodies were approved by 
the FDA for treating humans with conditions that included cardiovascular disease 






Previous Human Experience and Safety Studies 
In a Phase I study of CNTO 95, the integrin alpha V vitronectin receptor was 
inhibited, suggesting a potential effect of the antibody on cell adhesion and mortality.  
Chen et al. suggested that CNTO 95 inhibits the interaction by promoting tyrosine 
dephosphorylation of FAK and paxillin. [329] In a single-center open-label study, 
investigators evaluated CNTO 95 for safety and pharmacokinetics in the human. 
Patients were treated with multiple doses that included, 0.1, 0.3, 1.0, 3.0 and10.0 
mg/kg. Overall, all concentrations were tolerated with observations of a dose-related 
increase adverse events. Doses lower than or 3.0 mg/kg cleared faster from serum. 
Higher doses took longer to clear, suggesting that saturation of tissue binding at 10 
mg/kg. [333] In a multicenter, open-label Phase I study, investigators used higher 
doses (20 mg/kg) of CNTO 95 in patients with melanoma. There was no dose-
limiting toxicity and no complete or partial responses. Adverse events included 
vomiting, nausea, headache, and fatigue, which were like the study in which patients 
were treated with 10 mg/kg. In this study, some patients also experienced changes 
in mental health, some had stable disease response, and in some, the disease 
progressed. The investigators concluded that their pharmacodynamics evaluation 
suggested downregulation of the integrins. [328] 
In a multicenter, randomized Phase II study, CNTO 95 (10 mg/kg) was also 
used in combination with dacarbazine in patients with stage IV melanoma. This 
treatment was well tolerated. Patients receiving CNTO 95 had low-grade adverse 
events, while those who were treated with dacarbazine had hematologic toxicity. 




Study Aims, Hypotheses, and Rationales 
Aim One and Hypothesis: To determine the safety of CNTO 95 on end-stage 
DCM. The hypothesis is that doses of CNTO 95 ranging from 2 mg/kg to 10 mg/kg 
will be safe in patients with end-stage DCM. Null hypothesis: Doses of CNTO 95 
ranging from 2 mg/kg to 10 mg/kg will not be safe. Alternative hypothesis: Doses of 
CNTO 95 ranging from 2 mg/kg to 10 mg/kg will be safe. 
Aim Two and Hypothesis: To determine the efficacy of CNTO 95 on end-
stage DCM. The hypothesis is that doses of CNTO 95 ranging from 2 mg/kg to 10 
mg/kg will be effective in patients with end-stage DCM. Null hypothesis: Doses of 
CNTO 95 ranging from 2 mg/kg to 10 mg/kg will not be effective. Alternative 
hypothesis: Doses of CNTO 95 ranging from 2 mg/kg to 10 mg/kg will be effective. 
Study Rationale  
Results from the integrative genomics study discussed in the previous 
chapters I – IV, suggest that there is a genetic component associated with non-
familial DCM. I propose that in patients with familial DCM a mutation in a gene is 
enough to cause DCM. However, in unrelated DCM patients, there are gene and 
external stimuli interactions, necessary to induce disease. For example, in virus-
induced DCM, the external environmental or mechanical stimulus is the virus, and 
the gene is ITGAV. In this example, the role ITGAV plays in inducing DCM is that it 
increases the rate at which the virus is internalized leading to an accumulation of the 
virus in the myocardium. Thus, my rationale is that if the ITGAV protein were 
inhibited the external stimuli or in this example, the virus would not enter, and 




that selectively inhibits ITGAV and has already passed the first phase in clinical trials 
and shown to be safe, the second phase clinical trials would expedite and advance 
personalized drug development for unrelated patients with DCM. So many times, we 
invest in reducing symptoms especially in unrelated patients, where their disease 
doesn’t manifest in their family history. My study would give DCM unrelated patients 
excitement and hope that the effort and resources they continuously invest in trying 
to improve and extend their lives will yield promising outcomes and not another route 
that puts them on a heart transplant wait list. 
The Rationale for the Doses and the Dosing Regimen 
CNTO 95: This study is designed to utilize CNTO 95; 2 mg/kg intravenous 
infusion every week for the first two weeks. The dose will then be increased by 2 
mg/kg according to the transcriptome findings and up to 10 mg/kg. [308]  My 
rationale is that starting with a lower dose and then titrating up will be more 
conservative and safer for the patients. Beginning at a lower dose will ensure that 
patients do not take more drugs than needed. Titrating up will leave an option of 
increasing the concentration to levels that have been tested to be safe.  
Losartan: The study is designed to use losartan starting at 25 mg daily by 
mouth for the first two weeks. The dose will be titrated up in increments of 25 mg 
depending on the patient’s response, and up to 150 mg daily, the supramaximal 
dose. [309] The rationale is that because patients in the experimental arm will be 
taking both Losartan and CNTO 95, starting at low dosages for both drugs would be 
conservative. Titrating up would ensure that patients are not unnecessarily taking 





The design of this proposed genomic clinical trial is novel. It will be the first 
study to use integrative genomics to understand pathways using already available 
“omics” DCM data sets and functional analyses. We will personalize patient doses 
according to the subject’s genomic gene expression profiles. The study also aims to 
utilize accessible DCM patients as a stepping stone to implementing a phase II 
genomic clinical trial. This strategy reduces the time and optimizes resources. It 
makes scientific inquiry and drug development for DCM much more affordable. It 
reinforces the idea that shared resources are fundamental to the success of 
expedited scientific discourse. 
Significance 
My study is significant because it has the potential to impede disease 
progression or cure DCM, a severe disorder that leads to heart failure. 
Methods 
Subject Selection: This study is unique in that it uses a study population that 
participated in an RNA-seq research in which their sequence data were deposited in 
the NCBI Sequence Read Archive. The data sets consist of 128 adult patients who 
had undergone heart transplantation at the Royal Brompton and Harefield NHS 
Foundation Trust in London; the United Kingdom will be eligible to participate in the 
study. [168] RNA was collected from the left ventricular free-wall tissues of these 
subject. Subjects were all 18 years of age and older. [168] I used secondary data in 
part to reduce cost and time involved in recruitment and sequencing. I analyzed 




ITGAV:783V/I. To follow through with the results obtained, I am proposing to 
collaborate with the primary investigators so that together we can conduct this 
proposed genomic clinical trial using their study population. 
Recruitment: The primary investigators will contact the 128 DCM patients at 
the Royal Brompton and Harefield NHS Foundation Trust in London, United 
Kingdom. This site is also where recruitment will take place. 
Screening: Patients will be screened for variants in the BAG1:45G/R and 
ECHS1:11V/A genes. This information will be valuable when assessing drug 
effectiveness. Patients with these variants may not indicate that they are responding 
favorably to the drugs.  
Written Consent: Written consent to participate in the clinical trial will be 
sought in patients who pass the screening. Patients who will agree to participate will 
be enrolled in the CNTO 95 and DCM clinical trial. 
Enrolment 
Inclusion Criteria: DCM patients who were included in the SRA data sets from 
the United Kingdom, genotyped and found to carry the ITGAV:783V/I variant. All 
patients must be able to provide written consent. They should be ready and willing to 
conform to all study instructions and requirements of stuff at the study site. 
Exclusion Criteria: DCM/cancer patients who had previously taken CNTO 95. 
Baseline, Between, and After Treatment Measurements 
We will collect whole blood from all enrolled patients. The mRNA will be 
extracted and used to sequence the patients for transcriptome profiling. This step 




also expressed <https://en.wikipedia.org/wiki/ITGAV#/media/File:PBB_GE_ITGAV 
_202351_at_fs.png>. This procedure will be repeated a week after patients receive 
their last treatment.  
We will also screen the SRA for RNA-seq control data sets (from subjects 
with no history of heart disease) in which the source of the mRNA was whole blood. 
Information obtained from these data sets will be used in the differential gene 
expression analyses to determine differences in the transcriptome, affected 
functions, and pathways, before and after treatment regimes. As we adjust the study 
drug concentrations and alter doses for each patient, the gene expression fold 
changes will also be measured and documented.  
Clinical and echocardiographic indicators of DCM prognosis including 
arrhythmias, LV size, and systolic function, LV diastolic function, exercise capacity, 
neurohormonal status, right ventricular function, pulmonary hypertension, left atrial 
size, mitral regurgitation, and the contractile reserve will be assessed in all 
participants before, in between, and after treatment. 
Power Calculation 
To determine the detectable effect size (fold change), I used the MANOVA 
(Multivariate analysis of variance) - special effects and interactions (G*POWER) test. 
I determined that we will be able to detect fold changes of 0.08 at a power level of 
0.8, in a population of N = 42 (Figure 33). With such a small effect size, we will be 
able to detect small changes of ITGAV needed to determine whether CNTO 95, the 
experimental drug, and selective inhibitor of ITGAV is effective. We will also be able 




expression profiles in untreated versus treated patients, and as we determine the 
personalized dose for each patient.  
 
Figure 33: Clinical Trial Power Calculation 
Experimental Design and Intervention 
This study is a double-blind, randomized genomics clinical trial utilizing 
“omics” data integration and functional analyses. We will randomly assign patients 
1:1:1 to receive losartan (25 mg) + Placebo, CNTO 95 (2 mg/kg) + losartan (25 mg) 
or CNTO 95 (2 mg/kg) + placebo. Patients will receive 2 mg/kg of CNTO 95 
intravenous infusion every week for the first two weeks, and then the dose will be 
increased by 2 mg/kg every week up to 10 mg/kg depending on the patient’s gene 
expression profiles. Patients taking losartan will receive 25 mg daily by mouth for the 
first two weeks. The dose will be titrated up in increments of 25 mg up to 150 mg 
daily depending on the patients’ gene expression profiles. The study will take six 
months (or disease progression) and assessed up to 551 days (1.5 years) (Figure 
34). [327]  






















F tests - MANOVA: Special effects and interactions
Number of groups = 3. Number of predictors = 2. Response variables = 1. α err prob = 0.05. Total 
sample size = 128





Figure 34: Study Work Flow 
We will extend treatment until the disease advances or for another six months 
whichever takes place first for patients who react to the drug with a stable condition. 
We may prolong therapy at the discretion of the sponsor after six months of 
continued treatment, if the patient responds to the treatment with a stable condition, 
has a partial or complete response. We may un-blind patients receiving CNTO 95 if 
they choose an alternative drug. Patients may choose between CNTO 95 + losartan 
or CNTO 95. We will maintain blinding until suggestive worsening, study-agent 
crossover, or unpredicted severe adverse response. We will monitor the patient's 
safety throughout the study. [327]  
Efficacy Assessments 
Primary Outcome Measures: The principal outcome measure will be 
progression-free survival. The period will be a measure from baseline to six months 
Patient enrollment
N=128
Screen for patients with
BAG1:45G/R and ECHS1:11V/A
Patient randomization
Placebo + losartan CNTO 95 + losartan Placebo + CNTO 95
Patients with upregulated ITGAV
and ITGAV:783V/I
Transcriptome profiling and 
measurement of ITGAV levels in whole blood 
Transcriptome profiling and 





after the final dose of treatment. This period will be evaluated up to 551 days. We 
will calculate progression-free survival as median total days from baseline until the 
first recognizable sign of disease advancement (i.e., increase in disease) or death 
due to any cause, whichever will come first. [327] 
Secondary Outcome Measures: The secondary outcome measure will be 
subjects with the best response. The period will be a measure from baseline to six 
months after the final dose of treatment. This period will be evaluated up to 551 
days. We will evaluate the subjects’ best response based on established 
comprehensive response or partial response. We will base established 
comprehensive and partial response on the established clinical and 
echocardiographic indicators of prognosis in dilated cardiomyopathy. [327, 334] 
We will define established comprehensive and partial response as 
disappearance or improvement of any of the critical echocardiographic features. 
Established comprehensive and partial response are those features that repeatedly 
continue on the echocardiograms to be greater than or equal to four weeks after the 
first documentation of the reaction. [327, 334] 
Global Survival: The second secondary outcome measure will be measured 
from baseline until death and up to 887 days. I define global survival as the period 
from the day of randomization to one’s end caused by any event. For subjects who 
will survive at the time of analyses, global survival will be censored at the last day of 
contact. [327]  
The Measure of ITGAV Levels in Whole Blood: The third secondary measure 




concentrations (Period: Baseline, week 2, 4, 6, 7, 10, and 13). ITGAV percent 
change = (ITGAV concentration at the time of assessment - baseline concentration 
divided by baseline concentration) x 100. 
The Measure of ITGAV mRNA Levels: The fourth secondary measure will be 
the measure of expression of ITGAV mRNA in Fragments Per Kilobase of transcript 
per Million mapped reads (FPKM). ITGAV mRNA fold change = (ITGAV mRNA 
levels (FPKM) at time of assessment) / (ITGAV mRNA levels (FPKM) at baseline). 
Safety Assessments 
We will monitor significant electrocardiogram and laboratory results, 
allergic/hypersensitivity reactions, infusion reactions, ophthalmic events, serious 
adverse events, and adverse events throughout the study. We will monitor the 
adverse events through planned follow-ups at three and six months after the 
concluding study visit. 
To assess the pharmacokinetic assessment, we will collect blood samples at 
cycle one pre-infusion and cycle three pre-infusion and post-infusion. We will 
measure the concentrations of CNTO 95 in serum using a validated immunoassay 
with a lower limit of detection of 0.2 µg/ml.  
Statistical Analysis 
The primary endpoint will be analyzed based on the intention-to-treat 
population. Progression-free survival will be censored on the last date progressive 
disease will be assessed. We will use the Kaplan-Meier methods to approximate 
survival probabilities for each treatment arm, and the Greenwood’s formula [335] to 




Preclinical Genomic Data: Putative Mutations 
I have presented the preclinical data in Chapter IV and V. Briefly, results 
revealed eleven hubs, three of which were candidate genes of interest (Table 2) 
because they are all associated in the context of the MIR3944 microRNA hosted by 
the ECHS1 gene (Figure 17). They were also related to DCM at the DNA, mRNA 
and pathway levels. Preclinical data suggest that patients with ITGAV: 783V/I in 
combination with BAG1:45G/R or ECHS1:11V/A or both will have a more severe 
form of DCM. Results also revealed that ITGAV:783V/I is associated with both DCM 
and drDCM, while BAG1:45G/R or ECHS1:11V/A are related to drDCM only. In this 
proposed clinical trial, we are going to target ITGAV:783V/I because it is a central 
hub that has an association with the cytoskeleton and DCM. 
ITGAV Target Pathways  
Preclinical data revealed six pathways, role of tissue factor in cancer (-log (p) 
= 2.975), glioma invasiveness signaling (-log (p) = 2.688), paxillin signaling (-log (p) 
= 2.47), NF-kB activation by viruses (-log (p) = 2.279), integrin signaling (log (p) = 
2.125), and IL-8 signaling (-log (p) = 1.377) associated with DCM that the ITGAV 
gene participates, which we will target using CNTO 95. There was an association 
between these pathways and drDCM, as well. These pathways have also been 
discussed in the literature (paxillin signaling [320], Role of tissue factor in cancer 
[321, 322], glioma invasiveness signaling, 2011 [323], NF-kB activation by viruses 
[324], integrin signaling [325], and IL-8 signaling [326]). 
The Role of Tissue Factor in Cancer: Among genes differentially expressed in 




kinases) downregulated, MCSF (macrophage colony-stimulating factor) down-
regulated, and ITGAV up-regulated. Functions downstream of these genes that 
could affect myocardial homeostasis include epithelial angiogenesis, recruitment of 
myeloid cell populations, differentiation of myeloid cell populations, proliferation, 
migration, angiogenesis, translation, and cell growth (Appendix B: Figure G). 
Glioma Invasiveness Signaling: Molecules differentially expressed in this 
pathway included Ras, PI3K (Phosphatidylinositol-3 kinase), vitronectin, ITGAV are 
affected in DCM cases compared to controls. Functions that could be affected 
include apoptosis, tumor invasion, cell proliferation, cell invasion, glioma metastasis, 
and brain tumors (Appendix B: Figure H). 
Paxillin Signaling: In this pathway, ITGAV and Ras are up-regulated, integrin 
beta, PI3K and, p38 MAPK are down-regulated. Functions that could be affected 
include cell differentiation, proliferation, and cell survival (Appendix B: Figure I). 
NK-kB Activation by Viruses: In this target pathway PI3K is down-regulated, 
RAS and HVEM (Herpesvirus entry mediator, also known as tumor necrosis factor 
receptor superfamily member 14 (TNFRSF14)) are also down-regulated, and ITGAV 
is up-regulated. Functions downstream of these focus genes that could be affected 
because of these perturbed genes include immune response, control of viral gene 
expression, anti-apoptosis, antiviral response, and antimicrobial response (Appendix 
B: Figure J). 
Integrin Signaling: Genes affected in this pathway include ITGAV, the alpha 
integrin complex and Ras that are up-regulated, and the beta integrin complex, 




factor subunit B), PI3K and TSPAN (tetraspanins) that are down-regulated. 
Functions that could be affected include transcription, cytoskeleton rearrangement, 
cell adhesion, activation, motility, and tumor invasion (Appendix B: Figure K). 
IL-8 Signaling: VEGFR (Vascular endothelial growth factor receptor 1), 
LASP1 (LIM and SH3 protein 1), and PI3K are down-regulated whereas the ITGAV-
Beta3 complex and Ras are up-regulated. Functions that could be affected include 
chemotaxis, angiogenesis, and an increase in vascular permeability (Appendix B: 
Figure L). 
Target Networks 
Preclinical data also revealed mitochondria and cytoskeleton crosstalk. 
Briefly, results show that BCKDK binds to EPS8 localized in the actin filaments, and 
actin stress fibers of the sarcomere (Figure 21A). Additionally, EPS8 binds to PALLD 
(palladin, cytoskeletal associated protein) that localizes in the Z line, actin bundles, 
actin cytoskeleton, actin filaments, actin stress fibers, intercalated disks of the 
sarcomere (Appendix A: Tables O).  
Direct network analyses (Figure 22B), show that ITGAV directly binds to actin 
and through the NF-kB complex, interacts with DBT in the mitochondria. ECHS1 
binds to DBT in the mitochondria. Interestingly, BAG1 interacts with both ITGAV and 
ECHS1 through the 26s Proteasome complex and the NF-kB complex. Direct and 
indirect network analyses show that ITGAV directly binds to Actin (Figure 24). 
Proposed Pathological Mechanism of ITGAV 
The proposed molecular role of ITGAV in the pathogenesis of drDCM (Figure 




DCM. The model suggests that ITGAV could directly interact with actin or act on 
FHL3 and then actin in triggering the disruption of actin filaments and the sarcomere, 
and in turn malfunction of muscle contractions leading to cardiac pump failure and 
dilated cardiomyopathy. 
The model also suggests that for ITGAV to bind to the actin cytoskeleton, it 
recruits actinin-alpha 1, RHOD, FHL3 (human four-and-a-half LIM-only protein 3) 
and vinculin. For ITGAV to perform its organization of the actin cytoskeleton 
function, signals from ITGAV are integrated with signals from EPS8 (Epidermal 
growth factor receptor kinase substrate 8), a signaling adapter and PALLD, a 
cytoskeletal protein sends through the NF-kB complex and the mitochondria. For the 
actin cytoskeleton to be linked to the sarcolemma or cell membrane, vinculin 
interacts with alpha-actinin in the Z-line, to create a filamentous network (Figure 29). 
Perturbations to genes that are critical components of this network lead to actin 
cytoskeletal dysfunction and DCM. 
Preliminary Implications and Suppositions 
In this study, I am proposing that targeting and inhibiting ITGAV, a central 
hub, could block detrimental signals from entering and adversely affecting the 
myocardium. The idea is to reduce the levels of ITGAV to normal levels or just 
enough so that the genes it interacts with, and influences are no longer differentially 
expressed as shown in Figure 35. 
We hope to achieve such gene expression profiles by carefully adjusting the 
dose and concentration of CNTO 95 in the patients and closely monitoring the gene 




be able to personalize the dose to the individual’s genomic pattern. 
 
Figure 35: Inhibition of ITGAV. Blue lines indicate the edges in the mitochondria and the red lines 
edges in the cytoskeleton. Red arrows pointing up indicate upregulated genes and those pointing 
down in green, downregulated genes. Lines without arrow heads indicate binding and lines with 
arrows indicate acts on. Line with a round head indicate inhibition. 
 
Impact  
The central goal of this study is to determine the safety and efficacy of CNTO 
95 on end-stage DCM, in patients carrying ITGAV: 783V/I. Results will have a direct 
and positive impact because if CNTO 95 is safe and effective in DCM patients, then: 
1. CNTO 95 could be used to prevent DCM by using it as a preventative drug. 
Blood levels of ITGAV could be measured in patients with abnormal 
echocardiograms. If they had higher than normal levels, they would be given CNTO 
95 to inhibit ITGAV.  
2. CNTO 95 could be used to inhibit the continuous and accelerated 
internalization and infection, for example by viruses, or transmission of deleterious 
extracellular matrix signals into the myocardium. Such inhibition could help the 
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3. Patients with ITGAV:783V/I could be vaccinated against viruses such as 
the adenovirus to prevent infection and virus-induced DCM. Patients with the HIV 
could be given CNTO 95 to avert continuous myocardium infection and DCM. 
Anticipated Limitations and Alternative Strategies  
The proposed study has been carefully designed and will yield impactful 
findings. However, several issues will remain unexplored. IPA may not have 
information on novel variants discovered and not mapped to pathways or networks. 
Lack of information in IPA's database increases the chances of losing valuable 
knowledge.  
IPA also uses canonical pathways, and its knowledge database is based on 
known information. Thus, it does not encompass all possible novel and alternative 
paths that could also be DCM pathogenic pathways. To address these limitations, 
we will further interrogate all variants not mapped by IPA to determine why they 
were not allocated and whether they have valuable information to add to the study 
results. Because DCM is a complex trait, there may be other exposures that I did not 
build into the study design that may cause us to miss variants and therefore 
pathogenic pathways that might also contribute to DCM.  
Symptoms in patients may not be consistent with the gene expression profiles 
of genes associated with ITGAV. If this is observed we will scan all differentially 
expressed genes in the contexts of the cardiotoxicity functions for information to add 






Discussion and Conclusion  
I began with systematically screening DCM data sets from the NCBI SRA for 
shared putative mutations associated with DCM. I then integrated the variants with 
differentially expressed genes found in pathways associated with the DCM data 
sets. I then modeled the pathogenesis of DCM in the context of ITGAV:783V/I. 
To build on this work, I am proposing to enroll the 128 DCM patients who 
participated in the mRNA primary study from the United Kingdom into a phase II 
clinical trial to determine whether CNTO 95 is safe and effective. Patients will be 
randomly assigned to receive CNTO 95 + placebo, CNTO 95 + losartan, or losartan 
+ placebo. We will adjust the doses according to the patients’ genomic background 
in the context of ITGAV expression profiles. Systematically monitoring dosage as a 
function of gene expression at different time points will reduce adverse events 
associated with overdosing at a personalized genomic level.  
This study will significantly advance understanding of DCM, a condition that is 
an indicator of heart failure in both children and adults. Discovery that CNTO 95 is 
efficient will have a direct impact elucidating disease diagnosis, pathogenesis, and 
treatment of non-familial DCM. The methods will lay a foundation for the future 
design of novel genomic diagnostic and prognostic tools, with a route to more 
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A1. Clinical features of family FAM001 and FAM027 
FAM001 Gender Age at enrolment 
 
Phenotype LVEDD (cm) LVEF% 
lV:4 M 46 DCM 6 42 
lV:7 M 33 DCM 25 Abnormal X-ray 
lV:14 M 45 DCM 20 DOE 
FAM027      
II:6 M 54 DCM 8 None 
II:7 F 15 Healthy 15 None 
II:11 M 35 DCM 18 DOE 
III:7 M 8 DCM 15 None 
III:8 F 21 DCM 23 Syncope 
III:9 F 25 DCM 15 Palpitations, syncope 
Legend: M- Male, F- Female, DOE - Dyspnea on exertion, DCM - Dilated cardiomyopathy. LVEDD: 
Left Ventricular End Diastolic Diameter., LVEF%: Left ventricular ejection fraction 
(percentage), cm: centimeters. [14] 
 
A.2 Clinical features of the Chinese family 




)  LVESD 
LVE
F URLs with subject information 
X01 F 51 DCM 59.9 48.5 35.6 
https://www.ncbi.nlm.nih.gov/biosample/
SAMN04223543 
X02 M 63 DCM 62.2 48.6 38.7 
https://www.ncbi.nlm.nih.gov/biosample/
SAMN04223544 
X03 M 53 DCM 61.9 52.9 30.1 
https://www.ncbi.nlm.nih.gov/biosample/
SAMN04223545 
X04 M 58 DCM 70.3 57.8 35.6 
https://www.ncbi.nlm.nih.gov/biosample/
SAMN04223546 
X05 M 28 DCM 58.9 48 43.3 
https://www.ncbi.nlm.nih.gov/biosample/
SAMN04223547 
Legend: M- Male, F- Female, DCM - Dilated cardiomyopathy. LVEDD: Left Ventricular End 
Diastolic Diameter., LVEF: Left ventricular ejection fraction, LVESD: LV end-systolic dimension, 












A.3 Exome sequence data sets from the HapMap. 
Exome sequencing of (CEU) Utah residents with ancestry from Northern and 
Western Europe and of (CHB) Han Chinese in Beijing, China - CEPH - HapMap population 
for additional controls. 
race SRA HapMap ID ethnicity population sex 
Caucasian SRR070835 NA12273 UTAH/MORMON CEU female 
Caucasian SRR702068 NA12155 UTAH/MORMON CEU male 
Caucasian SRR707191 NA11993 UTAH/MORMON CEU female 
Caucasian SRR715913 NA12812 UTAH/MORMON CEU male 
East Asian ERR031854 NA18526 Han Chinese in Beijing, China CHB female 
East Asian ERR031856 NA18545 Han Chinese in Beijing, China CHB female 
East Asian ERR031872 NA18603 Han Chinese in Beijing, China CHB male 
East Asian ERR031873 NA18605 Han Chinese in Beijing, China CHB male 
East Asian ERR032033 NA18537 Han Chinese in Beijing, China CHB female 
 









name Consent Ethnicity Tissue Sample 












White heart left 
ventricle Caucasian 




White heart left 
ventricle Caucasian 
 
B.2 Variant replication control data set  
  SRA study SRA sample Sample name Source name Tissue 
1 SRP021193 SRS414574 GSM1126612 
human left ventricle 
apex tissue 
left ventricle apex 
tissue 
2 SRP021193 SRS414575 GSM1126613 
human left ventricle 
apex tissue 
left ventricle apex 
tissue 
3 SRP021193 SRS414576 GSM1126614 
human left ventricle 
apex tissue 
left ventricle apex 
tissue 
4 SRP021193 SRS414577 GSM1126615 
human left ventricle 
apex tissue 
left ventricle apex 
tissue 
5 SRP021193 SRS414578 GSM1126616 
human left ventricle 
apex tissue 
left ventricle apex 
tissue 
6 SRP021193 SRS414579 GSM1126617 
human left ventricle 
apex tissue 
left ventricle apex 
tissue 
7 SRP021193 SRS414580 GSM1126618 
human left ventricle 
apex tissue 
left ventricle apex 
tissue 
8 SRP021193 SRS414527 GSM1126619 
human left ventricle 
apex tissue 








B.3 Variant replication control data set  
  SRA Sample Sample Name Individual Organism part Assay Type 
Developmental 
stage 
1 ERS326979 E-MTAB-1733:heart_5a V191 Normal heart RNA-Seq adult 
2 ERS326987 E-MTAB-1733:heart_6b V237 Normal heart RNA-Seq adult 
3 ERS327004 E-MTAB-1733:heart_6a V235 Normal heart RNA-Seq adult 
4 ERS326973 E-MTAB-1733:heart_5b V195 Normal heart RNA-Seq adult 
 
C. Reads mapped per drDCM subject 
Percentage and number of reads mapped before and after filtering for each subject 
















DCM_S48-Homo-sapiens-RNA-Seq 75/75 57,854,649 94.46% 32.05% 5.54% 0.69 49.09% 
SRR1781570_GSM1597917-
DCM_S32-Homo-sapiens-RNA-Seq 75/75 53,411,184 95.18% 31.60% 4.82% 0.69 49.01% 
SRR1781569_GSM1597916-
DCM_S30-Homo-sapiens-RNA-Seq 75/75 53,628,914 94.28% 34.11% 5.72% 0.61 49.34% 
SRR1781568_GSM1597915-
DCM_S27-Homo-sapiens-RNA-Seq 75/75 54,445,923 89.65% 37.44% 10.35% 0.64 49.14% 
SRR1781567_GSM1597914-
DCM_S26-Homo-sapiens-RNA-Seq 75/75 43,647,720 91.78% 26.03% 8.22% 1.27 48.94% 
SRR1781566_GSM1597913-
DCM_S24-Homo-sapiens-RNA-Seq 75/75 65,790,750 94.93% 38.39% 5.07% 0.61 49.34% 
SRR1781565_GSM1597912-
CTR_S6a-Homo-sapiens-RNA-Seq 75/75 75,213,034 90.05% 85.18% 9.95% 0.84 49.37% 
SRR1781564_GSM1597911-
CTR_S4a-Homo-sapiens-RNA-Seq 75/75 58,046,423 94.58% 89.77% 5.42% 0.8 49.17% 
SRR1781563_GSM1597910-
CTR_S3b-Homo-sapiens-RNA-Seq 75/75 51,926,034 91.53% 80.61% 8.47% 0.99 49.55% 
SRR1781562_GSM1597909-



















D1. Alignment Summary (Italian) 
Mean coverage: the total number of targeted bases divided by the targeted region 
size. Target coverage at 1X: Percentage targets with coverage greater than 1X. Target 
coverage at 10X: Percentage targets with coverage greater than 10X. Target coverage at 
20X: Percentage targets with coverage greater than 20X. Target coverage at 50X: 
Percentage targets with coverage greater than 50X. 
Sample Sample ID 
Mean Region Target Target Target Target 
Coverage 
Depth Coverage Coverage Coverage Coverage 
  at 1X at 10X at 20X at 50X 
1 SRR851886_ sample-78 37.7X 91.70% 77.20% 63.10% 28.80% 
14 SRR851923_sample-38 48.2X 95.50% 81.80% 71.00% 38.70% 
15 SRR851924_sample-42 53.4X 95.60% 82.40% 72.40% 43.40% 
FAM027             
3 SRR851905_sample-25 22.2X 91.60% 68.20% 43.70% 9.10% 
5 SRR851914_sample-26 37.6X 94.30% 87.30% 73.40% 23.60% 
7 SRR851916_sample-27 12.3X 92.10% 51.60% 17.50% 1.30% 
9 SRR851918_sample-33 8.0X 86.10% 32.00% 7.40% 0.40% 
13 SRR851922_ sample-37 28.7X 94.30% 82.80% 61.30% 11.90% 
 
D 2. Alignment summary (Chinese) 
 Mean coverage: the total number of targeted bases divided by the targeted region 
size. Target coverage at 1X: Percentage targets with coverage greater than 1X. Target 
coverage at 10X: Percentage targets with coverage greater than 10X. Target coverage at 
20X: Percentage targets with coverage greater than 20X. Target coverage at 50X: 
Percentage targets with coverage greater than 50X. 
Sample Sample Name 
Mean Target  Target  Target Coverage Target  
 Coverage Coverage at 1X Coverage at 10X  at 20X Coverage at 50X 
1 SRR2968047_HumanExom_17A-I-X01 68.2 X 97.30% 88.80% 82.40% 57.50% 
2 SRR2968049_HumanExom_17A-I-X02 82.6 X 98.00% 90.60% 86.20% 66.30% 
3 SRR2968050_HumanExom_17A-I-X03 48 X 96.10% 86.40% 75.80% 40.20% 
4 SRR2968053_HumanExom_17A-I-X04 52.6 X 96.10% 85.70% 75.60% 44.50% 










E. Replication analyses: reads mapped per subject  
Percentage and number of reads mapped for each subject in the variant replication 
case control study 


































































































































































































% 16.06% 4.83% 0.52 50.10% 
25 
missing ERS653451: ANALYZING 





































































































































































































































































































































































































































































































































































































































































































































































































































































































% 28.06% 4.77% 0.52 49.98% 
Control
s         
 Sample ID 
Read 




















sapiens-RNA-Seq 75/75 74,879,899 
94.82
% 48.03% 5.18% 0.65 49.45% 
2 
SRR1781563_GSM1597910-CTR_S3b-Homo-
sapiens-RNA-Seq 75/75 51,926,034 
91.53
% 80.61% 8.47% 0.99 49.55% 
3 
SRR1781564_GSM1597911-CTR_S4a-Homo-
sapiens-RNA-Seq 75/75 58,046,423 
94.58
% 89.77% 5.42% 0.8 49.17% 
4 
SRR1781565_GSM1597912-CTR_S6a-Homo-
sapiens-RNA-Seq 75/75 75,213,034 
90.05
































































































































% 34.16% 12.73% 0.53 49.54% 
 
 
F1. Read level enrichment summary 
 Total aligned reads: the total number of reads passing filter that aligned. Percent 
aligned reads: percentage of reads passing filter that aligned. Read enrichment: 
100*(Target aligned reads/Total aligned reads). Padded target aligned reads: number of 
reads that aligned to the padded target. Padded read enrichment: 100*(padded target 
aligned reads/Total aligned reads). 
Sam






Target Padded Read  
Reads Reads Enrichment 
Aligned 
Reads Enrichment  
1 SRR851886_ sample-78 
98,207,725 
(93.30%) 34,405,991 35.00% 52,220,544 53.20%  
14 SRR851923_sample-38 
67,032,927 
(96.30%) 34,078,171 50.80% 46,562,603 69.50%  
15 SRR851924_sample-42 
75,400,147 
(96.40%) 37,844,923 50.20% 52,263,143 69.30%  
FAM
027              
3 SRR851905_sample-25 
30,738,802 
(94.30%) 13,245,199 43.10% 17,409,615 56.60%  
5 SRR851914_sample-26 
47,975,654 
(97.20%) 20,853,595 43.50% 26,991,641 56.30%  
7 SRR851916_sample-27 
17,044,740 
(97.20%) 6,711,551 39.40% 9,048,079 53.10%  
9 SRR851918_sample-33 
10,296,461 
(94.50%) 4,486,145 43.60% 5,860,574 56.90%  
13 SRR851922_ sample-37 
39,382,256 




















F2. Base level enrichment summary 
 Total aligned bases: Total aligned bases. Target aligned bases: Total aligned 
bases in the target regions. Base enrichment: 100*(Total aligned bases in the target 
regions / total aligned bases). Padded target aligned bases: Total aligned bases in the 
padded target regions. Padded base enrichment: 100*(Total aligned bases in padded 
targeted regions / Total targeted regions/total aligned bases). 
Sam
ple Sample ID 
Total  Target  Base  
Padded 
Target  Padded Base   
Aligned 
Bases Aligned Bases Enrichment 
Aligned 
Bases Enrichment  
1 SRR851886_ sample-78 
4,873,911,32
5 1,399,488,542 28.70% 
2,529,648,
709 51.90%  
14 SRR851923_sample-38 
4,625,412,72
7 1,789,512,795 38.70% 
3,138,368,
960 67.90%  
15 SRR851924_sample-42 
5,190,439,71
1 1,979,921,177 38.10% 
3,508,192,
424 67.60%  
FAM
027              
3 SRR851905_sample-25 
2,577,542,88
8 822,810,722 31.90% 
1,408,268,
007 54.60%  
5 SRR851914_sample-26 
4,299,381,53
3 1,396,224,764 32.50% 
2,314,822,
724 53.80%  
7 SRR851916_sample-27 
1,576,235,20
2 456,401,989 29.00% 
791,490,97
5 50.20%  
9 SRR851918_sample-33 924,832,567 296,255,428 32.00% 
500,933,32
0 54.20%  
13 SRR851922_ sample-37 
3,641,309,05
7 1,063,700,642 29.20% 
1,833,097,
913 50.30%  








F3. Enrichment summary 
 Read Level Enrichment. Total aligned reads: the total number of reads passing 
filter that aligned. Percent aligned reads: percentage of reads passing filter that aligned. 
Read enrichment: 100*(Target aligned reads/Total aligned reads). Padded target aligned 
reads: number of reads that aligned to the padded target. Padded read enrichment: 
100*(padded target aligned reads/Total aligned reads). 
Sam


















om_17A-I-X01 137,753,456 94.20% 43,076,279 31.30% 53,992,056 39.20% 
2 
SRR2968049_HumanEx
om_17A-I-X02 155,478,313 94.60% 49,245,610 31.70% 62,293,979 40.10% 
3 
SRR2968050_HumanEx
om_17A-I-X03 88,538,832 95.00% 29,680,761 33.50% 37,248,187 42.10% 
4 
SRR2968053_HumanEx
om_17A-I-X04 102,895,379 94.50% 34,938,195 34.00% 43,361,142 42.10% 
5 
SRR2968056_HumanEx










F4. Base level enrichment summary  
Total aligned bases: Total aligned bases. Target aligned bases: Total aligned 
bases in the target regions. Base enrichment: 100*(Total aligned bases in the target 
regions / total aligned bases). Padded target aligned bases: Total aligned bases in the 
padded target regions. Padded base enrichment: 100*(Total aligned bases in padded 
targeted regions / Total targeted regions/total aligned bases). 
Sam


















om_17A-I-X01 137,753,456 94.20% 43,076,279 31.30% 53,992,056 39.20% 
2 
SRR2968049_HumanEx
om_17A-I-X02 155,478,313 94.60% 49,245,610 31.70% 62,293,979 40.10% 
3 
SRR2968050_HumanEx
om_17A-I-X03 88,538,832 95.00% 29,680,761 33.50% 37,248,187 42.10% 
4 
SRR2968053_HumanEx
om_17A-I-X04 102,895,379 94.50% 34,938,195 34.00% 43,361,142 42.10% 
5 
SRR2968056_HumanEx
om_17A-I-X05 113,270,236 94.50% 39,156,495 34.60% 48,576,869 42.90% 
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H. drDCM Pathways 





































































































HMGB1 Signaling 0.00025704 3.59E00 
2.33E-
01 -1.961 










Wnt/Ca+ pathway 0.00030903 3.51E00 
2.88E-
01 -2.000 





Molecular Mechanisms of Cancer 0.00040738 3.39E00 
1.77E-
01 NaN 
Valine Degradation I 0.00040738 3.39E00 
3.43E-
01 NaN 










PI3K Signaling in B Lymphocytes 0.00057544 3.24E00 2.2E-01 2.043 























































9 2.98E00 2.2E-01 -2.746 

























Dendritic Cell Maturation 0.00144544 2.84E00 
1.97E-
01 -3.888 


























































































































































Isoleucine Degradation I 
0.00457088
2 2.34E00 3.1E-01 NaN 





FLT3 Signaling in Hematopoietic Progenitor Cells 
0.00457088
2 2.34E00 2.3E-01 -1.213 
Antioxidant Action of Vitamin C 
0.00467735
1 2.33E00 2.1E-01 1.500 






























VEGF Family Ligand-Receptor Interactions 
0.00602559
6 2.22E00 2.2E-01 -2.357 
CXCR4 Signaling 0.00616595 2.21E00 
1.88E-
01 -2.887 
Tec Kinase Signaling 0.00616595 2.21E00 
1.88E-
01 -3.000 





Cardiac β-adrenergic Signaling 0.00676083 2.17E00 
1.91E-
01 -1.789 
Gap Junction Signaling 0.00691831 2.16E00 
1.85E-
01 NaN 

























CD40 Signaling 0.00724436 2.14E00 
2.31E-
01 -1.604 








Oxidative Ethanol Degradation III 
0.00741310


























CDP-diacylglycerol Biosynthesis I 0.01 2E00 
2.96E-
01 NaN 
D-myo-inositol-5-phosphate Metabolism 0.01 2E00 
1.84E-
01 NaN 















Ephrin A Signaling 
0.01122018




















































Virus Entry via Endocytic Pathways 
0.01348962
9 1.87E00 2E-01 NaN 
























































































































Role of JAK family kinases in IL-6-type Cytokine Signaling 
0.02137962
1 1.67E00 2.8E-01 NaN 
















































Fatty Acid β-oxidation III (Unsaturated, Odd Number) 
0.02454708
9 1.61E00 5E-01 NaN 
ErbB4 Signaling 
0.02570395
8 1.59E00 2.1E-01 -1.155 
Leucine Degradation I 0.02630268 1.58E00 
2.69E-
01 NaN 















































2 1.48E00 1.7E-01 NaN 




















Factors Promoting Cardiogenesis in Vertebrates 0.03801894 1.42E00 
1.85E-
01 NaN 























D-myo-inositol (1,4,5,6)-Tetrakisphosphate Biosynthesis 
0.04168693
8 1.38E00 1.7E-01 NaN 
D-myo-inositol (3,4,5,6)-tetrakisphosphate Biosynthesis 
0.04168693
8 1.38E00 1.7E-01 NaN 












































































































Apoptosis Signaling 0.05370318 1.27E00 1.8E-01 -0.500 
Interferon Signaling 0.05370318 1.27E00 
2.22E-
01 -1.890 
CDK5 Signaling 0.05370318 1.27E00 
1.75E-
01 -0.728 
Tumoricidal Function of Hepatic Natural Killer Cells 0.05370318 1.27E00 2.5E-01 -1.000 







































































































































Actin Cytoskeleton Signaling 
0.08128305
2 1.09E00 1.5E-01 -0.816 




























B Cell Activating Factor Signaling 
0.08912509
4 1.05E00 2E-01 -2.646 
Acute Phase Response Signaling 0.1 1E00 
1.52E-
01 -1.400 
Superoxide Radicals Degradation 0.10280163 9.88E-01 3E-01 NaN 
































PXR/RXR Activation 0.12246162 9.12E-01 
1.69E-
01 NaN 




















































6 8.77E-01 1.6E-01 -2.309 













































































Hematopoiesis from Multipotent Stem Cells 
0.15812480
4 8.01E-01 2.5E-01 NaN 
Methylmalonyl Pathway 
0.15812480
4 8.01E-01 2.5E-01 NaN 
Ascorbate Recycling (Cytosolic) 
0.15812480
4 8.01E-01 2.5E-01 NaN 
Tetrahydrobiopterin Biosynthesis II 
0.15812480






IL-17A Signaling in Gastric Cells 
0.16143585
6 7.92E-01 2E-01 NaN 
UVB-Induced MAPK Signaling 0.16218101 7.9E-01 1.7E-01 -2.333 










































3 7.46E-01 1.7E-01 NaN 






























Cardiomyocyte Differentiation via BMP Receptors 
0.20044720
3 6.98E-01 2E-01 NaN 
Glucose and Glucose-1-phosphate Degradation 
0.20044720
3 6.98E-01 2E-01 NaN 








































Regulation of eIF4 and p70S6K Signaling 
0.22387211
4 6.5E-01 1.4E-01 -1.265 
Endoplasmic Reticulum Stress Pathway 
0.22646443
1 6.45E-01 1.9E-01 NaN 
Stearate Biosynthesis I (Animals) 
0.22646443
1 6.45E-01 1.6E-01 NaN 







6 6.21E-01 2.5E-01 NaN 
Glutathione Redox Reactions II 
0.23933157
6 6.21E-01 2.5E-01 NaN 
















D-myo-inositol (1,4,5)-trisphosphate Degradation 0.2529298 5.97E-01 
1.82E-
01 NaN 
Telomere Extension by Telomerase 
0.25351286
3 5.96E-01 2E-01 NaN 
Prostanoid Biosynthesis 
0.25351286
3 5.96E-01 2E-01 NaN 























































































1 4.87E-01 1.5E-01 NaN 
β-alanine Degradation I 
0.33113112
1 4.8E-01 2E-01 NaN 
4-aminobutyrate Degradation I 
0.33113112
1 4.8E-01 2E-01 NaN 





D-myo-inositol (1,3,4)-trisphosphate Biosynthesis 
0.33573761
4 4.74E-01 1.6E-01 NaN 
Methionine Degradation I (to Homocysteine) 
0.33573761


















4 4.55E-01 1.4E-01 NaN 


































































































Putrescine Biosynthesis III 
0.39264493
5 4.06E-01 2.5E-01 NaN 





Amyloid Processing 0.40926066 3.88E-01 
1.35E-
01 NaN 

























DNA Methylation and Transcriptional Repression Signaling 
0.42072662
8 3.76E-01 1.5E-01 NaN 
Granzyme A Signaling 
0.42072662
8 3.76E-01 1.5E-01 NaN 
Purine Ribonucleosides Degradation to Ribose-1-phosphate 
0.42072662




































Serotonin Receptor Signaling 
0.44977985
5 3.47E-01 1.3E-01 NaN 



































Airway Inflammation in Asthma 0.46344692 3.34E-01 2E-01 NaN 
Asparagine Degradation I 0.46344692 3.34E-01 2E-01 NaN 
Methylthiopropionate Biosynthesis 0.46344692 3.34E-01 2E-01 NaN 
Hypusine Biosynthesis 0.46344692 3.34E-01 2E-01 NaN 




Adenine and Adenosine Salvage VI 0.46344692 3.34E-01 2E-01 NaN 










Pentose Phosphate Pathway 0.4852885 3.14E-01 
1.36E-
01 NaN 
Zymosterol Biosynthesis 0.4852885 3.14E-01 
1.36E-
01 NaN 
Glucocorticoid Biosynthesis 0.4852885 3.14E-01 
1.36E-
01 NaN 
Mineralocorticoid Biosynthesis 0.4852885 3.14E-01 
1.36E-
01 NaN 
Inhibition of Angiogenesis by TSP1 0.48752849 3.12E-01 
1.28E-
01 -2.000 
Cholesterol Biosynthesis I 0.48752849 3.12E-01 
1.28E-
01 NaN 
Pyrimidine Ribonucleotides Interconversion 0.48752849 3.12E-01 
1.28E-
01 NaN 
Cholesterol Biosynthesis II (via 24,25-dihydrolanosterol) 0.48752849 3.12E-01 
1.28E-
01 NaN 
Cholesterol Biosynthesis III (via Desmosterol) 0.48752849 3.12E-01 
1.28E-
01 NaN 













































Differential Regulation of Cytokine Production in Intestinal Epithelial Cells by IL-17A and IL-17F 
0.51641636
9 2.87E-01 1.3E-01 NaN 
Dermatan Sulfate Degradation (Metazoa) 
0.51641636
9 2.87E-01 1.3E-01 NaN 
Methylglyoxal Degradation III 
0.51641636
9 2.87E-01 1.3E-01 NaN 

























Assembly of RNA Polymerase II Complex 
0.54075432





























































































































I.  Variants found in a pathway 
#CHR



















































































































126 A G 11V/A gTc/gCc ECHS1 Valine Degradation I 
1 
238854








60 C T 946A/T Gca/Aca IFIH1 






60 C T 946A/T Gca/Aca IFIH1 
Role of Pattern Recognition Receptors in Recognition of 








































68 T G 329H/P cAc/cCc MCCC1 Leucine Degradation I 
5 
529420
83 rs31304 A C 124S/R Agt/Cgt NDUFS4 Mitochondrial Dysfunction 
5 
529420



































44 A T 476N/K aaT/aaA PPP1R3A 






















































































09 T C 134C/R Tgc/Cgc RHOD 


































29 G A 28G/R Gga/Aga UGP2 Glycogen Biosynthesis II (from UDP-D-Glucose) 
 
J1. RNA-Seq drDCM genotypes: ECHS1, DBT, and MCCC1  
 
Legend: Ref: reference allele, Alt: alternative allele, DCM: dilated cardiomyopathy, CTR: 
control. enoyl-CoA hydratase, short chain, 1, mitochondrial, DBT: Dihydrolipoamide branched 




Subject ID REF ALT Genotype  REF ALT Genotype 
    
 ECHS1 
rs10466126 
GTC  GCC  
 
   
DBT  
rs12021720  
GGT  AGT 
DCM_S26 A G G/G  C T Low Qual 
DCM_S48 A G G/G  C T T/T 
DCM_S32 A G G/G  C T T/T 
DCM_S24 A G G/G  C T C/T 
DCM_S30 A G G/G  C T T/T 
DCM_S27 A G G/G  C T T/T 
CTR_S3b A G  SNP absent 
 
C T SNP absent 
CTR_S4a A G SNP absent 
 
C T SNP absent 
CTR_S6a A G SNP absent 
 
C T SNP absent 
CTR_S1a A G A/G 
 
C T T/T 
    
ECHS1 
rs1049951  
ACC  ATC 
 
   
MCCC1  
rs2270968  
CAC  CCC  
DCM_S26 G A A/A  T G Low Qual 
DCM_S48 G A A/A  T G G/G 
DCM_S32 G A A/A  T G G/G 
DCM_S24 G A A/A  T G G/G 
DCM_S30 G A A/A  T G G/G 
DCM_S27 G A A/A  T G G/G 
CTR_S3b G A A/A  T G SNP absent 
CTR_S4a G A SNP absent  T G SNP absent 
CTR_S6a G A Low Qual  T G SNP absent 




J2. drDCM Genotypes: RHOD, ITGAV and BAG1  
RHOD         
Subject ID #CHROM POS ID REF ALT QUAL FILTER Genotype 
DCM 30 chr11 66837965 rs4930409 T C 1525 PASS C/C 
DCM 27 chr11 66837965 rs4930409 T C 1263 PASS C/C 
DCM 32 chr11 66837965 rs4930409 T C 1324 PASS C/C 
DCM 48 chr11 66837965 rs4930409 T C 1546 PASS C/C 
DCM 26 chr11 66837965 rs4930409 T C 821 PASS C/C 
CTR_S4a chr11 66837965 rs4930409 T C 10 LowVQSRscore T/C 
CTR_S3b chr11 66837965 rs4930409 T C 314 PASS C/C 
CTR_S6a chr11 66837965 rs4930409 T C n/a n/a n/a 
 CTR_S1a chr11 66837965 rs4930409 T C 953 PASS C/C 
ITGAV         
Subject ID #CHROM POS ID REF ALT QUAL FILTER Genotype 
DCM 30 chr2 187532417 rs2230616 G A 791 PASS A/A 
DCM 27 chr2 187532417 rs2230616 G A 621 PASS A/A 
DCM 24 chr2 187532417 rs2230616 G A 629 PASS A/A 
DCM 32 chr2 187532417 rs2230616 G A 179 PASS A/A 
DCM 48 chr2 187532417 rs2230616 G A 259 PASS A/A 
DCM 26 chr2 187532417 rs2230616 G A 9 LowVQSRscore G/A 
CTR_S4a chr2 187532417 rs2230616 G A 9 LowVQSRscore G/A 
CTR_S3b chr2 187532417 rs2230616 G A 10 LowVQSRscore G/A 
CTR_S6a chr2 187532417 rs2230616 G A 7 LowVQSRscore G/A 
 CTR_S1a chr2 187532417 rs2230616 G A 418 PASS A/A 
BAG1         
DCM 30 9 33264540 rs1071545 C G 605 PASS G/G 
DCM 27 9 33264540 rs1071545 C G 698 PASS G/G 
DCM 24 9 33264540 rs1071545 C G 460 PASS G/G 
DCM 32 9 33264540 rs1071545 C G 595 PASS G/G 
DCM 48 9 33264540 rs1071545 C G 727 PASS G/G 
DCM 26 9 33264540 rs1071545 C G 4 LowVQSRscore C/G 
CTR_S4a 9 33264540 rs1071545 C G n/a n/a n/a 
CTR_S3b 9 33264540 rs1071545 C G 9 LowVQSRscore C/G 
CTR_S6a 9 33264540 rs1071545 C G n/a n/a n/a 





K1. Variants in DCM pedigrees from Italy and China  
Genotypes for DCM cases for the ECHS1, DBT, and MCCC1 genes. 




GTC ⇒ GCC           
FAM001           
SRR851924 rs10466126 A G n/a SNP absent 
SRR851923 rs10466126 A G LowGQX;LowGQ A/G 
SRR851886 rs10466126 A G n/a SNP absent 
FAM027           
SRR851905 rs10466126 A G LowGQX;LowGQ A/G 
SRR851914 rs10466126 A G PASS A/G 
SRR851916 rs10466126 A G PASS A/G 
SRR851918 rs10466126 A G n/a SNP absent 
SRR851922 rs10466126 A G PASS A/G 
Chinese FAM           
SRR2968049 rs10466126 A G PASS G/G 
SRR2968053 rs10466126 A G LowGQX;LowGQ G/G 
SRR2968050 rs10466126 A G PASS G/G 
SRR2968047 rs10466126 A G n/a SNP absent 
SRR2968056 rs10466126 A G n/a SNP absent 
ECHS1_rs1049951 
ACC ⇒ ATC           
FAM001           
SRR851924 rs1049951 G A PASS A/A 
SRR851923 rs1049951 G A PASS A/A 
SRR851886 rs1049951 G A LowGQX;LowGQ A/A 
FAM027           
SRR851905 rs1049951 G A LowGQX;LowGQ A/A 
SRR851914 rs1049951 G A PASS A/A 
SRR851916 rs1049951 G A LowGQX;LowGQ A/A 
SRR851918 rs1049951 G A LowGQX;LowGQ A/A 
SRR851922 rs1049951 G A PASS A/A 




SRR2968049 rs1049951 G A PASS G/A 
SRR2968053 rs1049951 G A LowGQX;LowGQ A/A 
SRR2968050 rs1049951 G A PASS G/A 
SRR2968047 rs1049951 G A n/a SNP absent 
SRR2968056 rs1049951 G A n/a SNP absent 
DBT_rs12021720 
GGT ⇒ AGT           
FAM001           
SRR851924 rs12021720 C T PASS T/T 
SRR851923 rs12021720 C T PASS T/T 
SRR851886 rs12021720 C T PASS T/T 
FAM027           
SRR851905 rs12021720 C T PASS T/T 
SRR851914 rs12021720 C T PASS T/T 
SRR851916 rs12021720 C T PASS T/T 
SRR851918 rs12021720 C T LowGQX;LowGQ T/T 
SRR851922 rs12021720 C T PASS T/T 
Chinese FAM           
SRR2968049 rs12021720 C T PASS T/T 
SRR2968053       n/a SNP absent 
SRR2968050 rs12021720 C T PASS T/T 
SRR2968047 rs12021720 C T LowGQX;LowGQ T/T 
SRR2968056 rs12021720 C T LowGQX;LowGQ T/T 
MCCC1_rs2270968 
CAC ⇒ CCC            
FAM001           
SRR851924 rs2270968 T G n/a SNP absent 
SRR851923 rs2270968 T G PASS T/G 
SRR851886 rs2270968 T G PASS T/G 
FAM027           
SRR851905 rs2270968 T G LowGQX;LowGQ G/G 
SRR851914 rs2270968 T G PASS T/G 
SRR851916 rs2270968 T G LowGQX;LowGQ G/G 
SRR851918 rs2270968 T G LowGQX;LowGQ T/G 




Chinese FAM           
SRR2968049 rs2270968 T G n/a SNP absent 
SRR2968053 rs2270968 T G n/a SNP absent 
SRR2968050 rs2270968 T G n/a SNP absent 
SRR2968047 rs2270968 T G n/a SNP absent 
SRR2968056 rs2270968 T G n/a SNP absent 
 
K2. Variant scanning in HapMap data set 
 Control genotypes for the ECHS1, DBT, and MCCC1 genes.  
  #CHROM POS ID REF ALT Genotype Filter  Genotype 
ECHS1_rs10466126 
GTC ⇒ GCC         
Caucasian (Italy and Utah)        
SRR702068 10 135186806 rs10466126 A G n/a SNP absent 
SRR070835 10 135186806 rs10466126 A G n/a SNP absent 
SRR851920 10 135186806 rs10466126 A G n/a SNP absent 
Caucasian (Italy and Utah)        
SRR702068       SNP Absent 
SRR851920 10 135186806 rs10466126 A G LowGQX;LowGQ A/G 
SRR715913 10 135186806 rs10466126 A G LowGQX;LowGQ A/G 
SRR070835 10 135186806 rs10466126 A G n/a SNP Absent 
SRR707191 10 135186806 rs10466126 A G LowGQX;LowGQ A/G 
Chinese FAM        
ERR031854 10 135186806 rs10466126 A G n/a SNP absent 
ERR031873 10 135186806 rs10466126 A G n/a SNP absent 
ERR031872 10 135186806 rs10466126 A G n/a SNP absent 
ERR032033 10 135186806 rs10466126 A G n/a SNP absent 
ERR031856 10 135186806 rs10466126 A G n/a SNP absent 
ECHS1_rs1049951 
ACC ⇒ ATC               
Caucasian (Italy and Utah)        
SRR702068 10 135184126 rs1049951 G A PASS A/A 
SRR070835 10 135184126 rs1049951 G A LowGQX;LowGQ A/A 
SRR851920 10 135184126 rs1049951 G A LowGQX;LowGQ A/A 




SRR702068 10 135184126 rs1049951 G A PASS A/A 
SRR851920 10 135184126 rs1049951 G A LowGQX;LowGQ A/A 
SRR715913 10 135184126 rs1049951 G A PASS A/A 
SRR070835 10 135184126 rs1049951 G A LowGQX;LowGQ A/A 
SRR707191 10 135184126 rs1049951 G A PASS A/A 
Chinese FAM        
ERR031854 10 135184126 rs1049951 G A PASS A/A 
ERR031873 10 135184126 rs1049951 G A PASS A/A 
ERR031872 10 135184126 rs1049951 G A PASS A/A 
ERR032033 10 135184126 rs1049951 G A PASS A/A 
ERR031856 10 135184126 rs1049951 G A PASS A/A 
DBT_rs12021720 
GGT ⇒ AGT               
Caucasian (Italy and Utah)        
SRR702068 1 100672060 rs12021720 C T PASS T/T 
SRR070835 1 100672060 rs12021720 C T PASS C/T 
SRR851920 1 100672060 rs12021720 C T LowGQX;LowGQ T/T 
Caucasian (Italy and Utah)        
SRR702068 1 100672060 rs12021720 C T PASS T/T 
SRR851920 1 100672060 rs12021720 C T LowGQX;LowGQ T/T 
SRR715913 1 100672060 rs12021720 C T PASS T/T 
SRR070835 1 100672060 rs12021720 C T PASS C/T 
SRR707191 1, 100672060 rs12021720 C T PASS T/T 
Asia (China)          
ERR031854 1 100672060 rs12021720 C T PASS T/T 
ERR031873 1 100672060 rs12021720 C T PASS T/T 
ERR031872 1 100672060 rs12021720 C T PASS T/T 
ERR032033 1 100672060 rs12021720 C T PASS T/T 
ERR031856 1 100672060 rs12021720 C T PASS T/T 
MCCC1_rs2270968 
CAC ⇒ CCC               
Caucasian (Italy and Utah)        
SRR702068 3 182755209 rs2270968 T G PASS T/G 
SRR070835 3 182755209 rs2270968 T G PASS T/G 
SRR851920 3 182755209 rs2270968 T G LowGQX;LowGQ G/G 




SRR702068 3 182755209 rs2270968 T G PASS T/G 
SRR851920 3 182755209 rs2270968 T G LowGQX;LowGQ G/G 
SRR715913 3 182755209 rs2270968 T G PASS T/G 
SRR070835 3 182755209 rs2270968 T G PASS T/G 
SRR707191 3 182755209 rs2270968 T G PASS G/G 
Asia (China)          
ERR031854 3 182755209 rs2270968 T G PASS T/G 
ERR031873 3 182755209 rs2270968 T G n/a SNP absent 
ERR031872 3 182755209 rs2270968 T G PASS T/G 
ERR032033 3 182755209 rs2270968 T G n/a SNP absent 
ERR031856 3 182755209 rs2270968 T G PASS T/G 
 
L. Novel ECHS1 c.41insT  
#CHROM POS Type REF ALT Genotype Subject ID 
Cases             
chr10 135184228 ECHS1 c.41insT C CT CT DCM_S27 
chr10 135184228 ECHS1 c.41insT C CT CT DCM_S30 
chr10 135184228 ECHS1 c.41insT C CT CT DCM_S24 
chr10 135184228 ECHS1 c.41insT C CT absent DCM_26 
chr10 135184228 ECHS1 c.41insT C CT CT DCM_S32 
chr10 135184228 ECHS1 c.41insT C CT CT DCM_S48 
Controls             
chr10 135184228 ECHS1 c.41insT  C CT absent CTR_S4a 
chr10 135184228 ECHS1 c.41insT  C CT absent CTR_S3b 
chr10 135184228 ECHS1 c.41insT  C CT absent CTR_S6a 
chr10 135184228 ECHS1 c.41insT  C CT absent CTR_S1a 
 
M. DCM differentially expressed genes  












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































N1. Diseases Functions 
Category Function Function Annotation p-value 
Activation z-
score 
Cancer abdominal adenocarcinoma 
abdominal 
adenocarcinoma 2.81E-08   
Organismal Injury and 
Abnormalities abdominal adenocarcinoma 
abdominal 
adenocarcinoma 2.81E-08   
Cancer abdominal cancer abdominal cancer 1.86E-24 0.169 
Organismal Injury and 
Abnormalities abdominal cancer abdominal cancer 1.86E-24 0.169 
Cancer abdominal carcinoma abdominal carcinoma 0.00000102   
Organismal Injury and 
Abnormalities abdominal carcinoma abdominal carcinoma 0.00000102   
Cancer abdominal neoplasm abdominal neoplasm 2.83E-28 -0.974 
Organismal Injury and 




accumulation of antigen 
presenting cells 0.00000144 -0.632 
Immune Cell Trafficking accumulation 
accumulation of antigen 
presenting cells 0.00000144 -0.632 
Inflammatory Response accumulation 
accumulation of antigen 
presenting cells 0.00000144 -0.632 
Tissue Development accumulation 
accumulation of antigen 




accumulation of blood 
cells 4.48E-09 -2.962 
Tissue Development accumulation 
accumulation of blood 
cells 4.48E-09 -2.962 





leukocytes 3.88E-09 -2.833 
Immune Cell Trafficking accumulation 
accumulation of 
leukocytes 3.88E-09 -2.833 
Inflammatory Response accumulation 
accumulation of 
leukocytes 3.88E-09 -2.833 
Tissue Development accumulation 
accumulation of 





macrophages 0.00000075 -0.038 
Immune Cell Trafficking accumulation 
accumulation of 
macrophages 0.00000075 -0.038 
Inflammatory Response accumulation 
accumulation of 
macrophages 0.00000075 -0.038 
Tissue Development accumulation 
accumulation of 




accumulation of myeloid 
cells 0.000000537 -1.719 
Immune Cell Trafficking accumulation 
accumulation of myeloid 
cells 0.000000537 -1.719 
Inflammatory Response accumulation 
accumulation of myeloid 
cells 0.000000537 -1.719 
Tissue Development accumulation 
accumulation of myeloid 





phagocytes 0.000000274 -1.922 
Immune Cell Trafficking accumulation 
accumulation of 
phagocytes 0.000000274 -1.922 
Inflammatory Response accumulation 
accumulation of 
phagocytes 0.000000274 -1.922 
Tissue Development accumulation 
accumulation of 
phagocytes 0.000000274 -1.922 
Gene Expression activation 
activation of DNA 
endogenous promoter 8.7E-09 -3.894 
Cancer acute leukemia acute leukemia 0.000000603 -1.913 
Hematological Disease acute leukemia acute leukemia 0.000000603 -1.913 
Immunological Disease acute leukemia acute leukemia 0.000000603 -1.913 
Organismal Injury and 





acute myeloid leukemia with PKC412 
resistance 
acute myeloid leukemia 
with PKC412 resistance 5.24E-08 0.102 
Hematological Disease 
acute myeloid leukemia with PKC412 
resistance 
acute myeloid leukemia 
with PKC412 resistance 5.24E-08 0.102 
Immunological Disease 
acute myeloid leukemia with PKC412 
resistance 
acute myeloid leukemia 
with PKC412 resistance 5.24E-08 0.102 
Organismal Injury and 
Abnormalities 
acute myeloid leukemia with PKC412 
resistance 
acute myeloid leukemia 
with PKC412 resistance 5.24E-08 0.102 
Cancer adenocarcinoma adenocarcinoma 1.92E-10 -1.966 
Organismal Injury and 
Abnormalities adenocarcinoma adenocarcinoma 1.92E-10 -1.966 
Cancer adenoma adenoma 0.00000119 -2.208 
Organismal Injury and 
Abnormalities adenoma adenoma 0.00000119 -2.208 
Cell-To-Cell Signaling 
and Interaction adhesion adhesion of myeloid cells 0.00000256 -2.901 
Hematological System 
Development and 
Function adhesion adhesion of myeloid cells 0.00000256 -2.901 
Immune Cell Trafficking adhesion adhesion of myeloid cells 0.00000256 -2.901 
Cell-To-Cell Signaling 
and Interaction adhesion 
adhesion of tumor cell 
lines 5.74E-08 -2.523 
Cancer adenocarcinoma 
advanced 
adenocarcinoma 3.99E-09   
Organismal Injury and 
Abnormalities adenocarcinoma 
advanced 
adenocarcinoma 3.99E-09   
Cancer epithelial ovarian cancer 
advanced epithelial 
ovarian cancer 0.00000277   
Endocrine System 
Disorders epithelial ovarian cancer 
advanced epithelial 
ovarian cancer 0.00000277   
Organismal Injury and 
Abnormalities epithelial ovarian cancer 
advanced epithelial 
ovarian cancer 0.00000277   
Reproductive System 
Disease epithelial ovarian cancer 
advanced epithelial 
ovarian cancer 0.00000277   
Cancer 
KRAS mutation negative and NRAS 
mutation negative rectal cancer 
advanced KRAS mutation 
negative and NRAS 
mutation negative rectal 
cancer 1.65E-09   
Gastrointestinal Disease 
KRAS mutation negative and NRAS 
mutation negative rectal cancer 
advanced KRAS mutation 
negative and NRAS 
mutation negative rectal 
cancer 1.65E-09   
Organismal Injury and 
Abnormalities 
KRAS mutation negative and NRAS 
mutation negative rectal cancer 
advanced KRAS mutation 
negative and NRAS 
mutation negative rectal 
cancer 1.65E-09   
Cancer KRAS mutation positive rectal cancer 
advanced KRAS mutation 
positive rectal cancer 9.65E-09   
Gastrointestinal Disease KRAS mutation positive rectal cancer 
advanced KRAS mutation 
positive rectal cancer 9.65E-09   
Organismal Injury and 
Abnormalities KRAS mutation positive rectal cancer 
advanced KRAS mutation 
positive rectal cancer 9.65E-09   
Cancer malignant solid tumor 
advanced malignant solid 
tumor 4.88E-15 -0.434 
Organismal Injury and 
Abnormalities malignant solid tumor 
advanced malignant solid 
tumor 4.88E-15 -0.434 
Cancer advanced malignant tumor 
advanced malignant 
tumor 2.84E-21 -1.903 
Organismal Injury and 
Abnormalities advanced malignant tumor 
advanced malignant 
tumor 2.84E-21 -1.903 
Cancer NRAS mutation positive rectal cancer 
advanced NRAS 
mutation positive rectal 
cancer 9.65E-09   
Gastrointestinal Disease NRAS mutation positive rectal cancer 
advanced NRAS 
mutation positive rectal 
cancer 9.65E-09   
Organismal Injury and 
Abnormalities NRAS mutation positive rectal cancer 
advanced NRAS 
mutation positive rectal 
cancer 9.65E-09   
Cancer ovarian cancer advanced ovarian cancer 7.28E-08   
Endocrine System 
Disorders ovarian cancer advanced ovarian cancer 7.28E-08   
Organismal Injury and 
Abnormalities ovarian cancer advanced ovarian cancer 7.28E-08   
Reproductive System 
Disease ovarian cancer advanced ovarian cancer 7.28E-08   
Cancer serous ovarian carcinoma 
advanced serous ovarian 





Disorders serous ovarian carcinoma 
advanced serous ovarian 
carcinoma 6.04E-08   
Organismal Injury and 
Abnormalities serous ovarian carcinoma 
advanced serous ovarian 
carcinoma 6.04E-08   
Reproductive System 
Disease serous ovarian carcinoma 
advanced serous ovarian 
carcinoma 6.04E-08   
Cancer carcinoma 
advanced stage 
carcinoma 4.95E-08   
Organismal Injury and 
Abnormalities carcinoma 
advanced stage 
carcinoma 4.95E-08   
Cardiovascular System 
Development and 
Function angiogenesis angiogenesis 2.51E-22 -4.72 
Organismal Development angiogenesis angiogenesis 2.51E-22 -4.72 
Antimicrobial Response antiviral response antiviral response 0.00000195 -1.081 
Inflammatory Response antiviral response antiviral response 0.00000195 -1.081 
Cell Death and Survival apoptosis apoptosis 3.95E-24 -1.547 
Cell Death and Survival apoptosis 
apoptosis of fibroblast 
cell lines 6.69E-08 -2.432 
Cell Death and Survival apoptosis apoptosis of neurons 0.00000239 -1.079 
Cell Death and Survival apoptosis 
apoptosis of tumor cell 
lines 1.96E-13 -1.044 
Cancer apoptosis apoptosis of tumor cells 5.98E-08 -0.696 
Cell Death and Survival apoptosis apoptosis of tumor cells 5.98E-08 -0.696 
Organismal Injury and 
Abnormalities apoptosis apoptosis of tumor cells 5.98E-08 -0.696 
Tumor Morphology apoptosis apoptosis of tumor cells 5.98E-08 -0.696 
Cellular Growth and 
Proliferation proliferation 
arrest in proliferation of 
cells 1.93E-08   
Cellular Development assembly assembly of cells 3.16E-12 -3.258 
Cellular Function and 
Maintenance assembly assembly of cells 3.16E-12 -3.258 
Cellular Growth and 
Proliferation assembly assembly of cells 3.16E-12 -3.258 
Cell Signaling assembly 
assembly of protein-




protein complex 0.000000496 -1.982 
Protein Synthesis assembly 
assembly of protein-
protein complex 0.000000496 -1.982 
Cancer astrocytoma astrocytoma 2.75E-10 -0.668 
Neurological Disease astrocytoma astrocytoma 2.75E-10 -0.668 
Organismal Injury and 
Abnormalities astrocytoma astrocytoma 2.75E-10 -0.668 
Cardiovascular Disease atherosclerosis atherosclerosis 0.00000011 -1.981 
Cell-To-Cell Signaling 
and Interaction attachment attachment of cells 5.57E-08 -3.417 
Immunological Disease autoimmune glomerulonephritis 
autoimmune 
glomerulonephritis 0.00000256 0.294 
Inflammatory Disease autoimmune glomerulonephritis 
autoimmune 
glomerulonephritis 0.00000256 0.294 
Inflammatory Response autoimmune glomerulonephritis 
autoimmune 
glomerulonephritis 0.00000256 0.294 
Organismal Injury and 
Abnormalities autoimmune glomerulonephritis 
autoimmune 
glomerulonephritis 0.00000256 0.294 
Renal and Urological 
Disease autoimmune glomerulonephritis 
autoimmune 
glomerulonephritis 0.00000256 0.294 
Cancer 
benign connective or soft tissue 
neoplasm 
benign connective or soft 
tissue neoplasm 2.65E-16   
Organismal Injury and 
Abnormalities 
benign connective or soft tissue 
neoplasm 
benign connective or soft 
tissue neoplasm 2.65E-16   
Cancer benign neoplasia benign neoplasia 2.8E-21 -2.333 
Organismal Injury and 
Abnormalities benign neoplasia benign neoplasia 2.8E-21 -2.333 
Cancer 
benign neoplasm of female genital 
organ 
benign neoplasm of 
female genital organ 1.72E-15   
Organismal Injury and 
Abnormalities 
benign neoplasm of female genital 
organ 
benign neoplasm of 
female genital organ 1.72E-15   
Reproductive System 
Disease 
benign neoplasm of female genital 
organ 
benign neoplasm of 




Gene Expression binding 
binding of protein binding 
site 0.000000891 -0.572 
Cancer 
blast crisis phase chronic myeloid 
leukemia 
blast crisis phase chronic 
myeloid leukemia 0.00000316   
Hematological Disease 
blast crisis phase chronic myeloid 
leukemia 
blast crisis phase chronic 
myeloid leukemia 0.00000316   
Immunological Disease 
blast crisis phase chronic myeloid 
leukemia 
blast crisis phase chronic 
myeloid leukemia 0.00000316   
Organismal Injury and 
Abnormalities 
blast crisis phase chronic myeloid 
leukemia 
blast crisis phase chronic 
myeloid leukemia 0.00000316   
Cancer myeloproliferative disorder 
blast phase 
myeloproliferative 
disorder 0.000000964   
Hematological Disease myeloproliferative disorder 
blast phase 
myeloproliferative 
disorder 0.000000964   
Immunological Disease myeloproliferative disorder 
blast phase 
myeloproliferative 
disorder 0.000000964   
Organismal Injury and 
Abnormalities myeloproliferative disorder 
blast phase 
myeloproliferative 
disorder 0.000000964   
Hematological Disease blood protein disorder blood protein disorder 0.00000301   
Cancer bone cancer bone cancer 9.48E-10 -1.109 
Connective Tissue 
Disorders bone cancer bone cancer 9.48E-10 -1.109 
Organismal Injury and 
Abnormalities bone cancer bone cancer 9.48E-10 -1.109 
Skeletal and Muscular 
Disorders bone cancer bone cancer 9.48E-10 -1.109 
Cancer neoplasia Bone Cancer and Tumors 9.87E-11 -1.009 
Connective Tissue 
Disorders neoplasia Bone Cancer and Tumors 9.87E-11 -1.009 
Organismal Injury and 
Abnormalities neoplasia Bone Cancer and Tumors 9.87E-11 -1.009 
Skeletal and Muscular 
Disorders neoplasia Bone Cancer and Tumors 9.87E-11 -1.009 
Connective Tissue 
Disorders bone lesion bone lesion 3.69E-09 -1.362 
Skeletal and Muscular 
Disorders bone lesion bone lesion 3.69E-09 -1.362 
Cancer bone marrow cancer bone marrow cancer 3.91E-08 -1.236 
Hematological Disease bone marrow cancer bone marrow cancer 3.91E-08 -1.236 
Immunological Disease bone marrow cancer bone marrow cancer 3.91E-08 -1.236 
Organismal Injury and 
Abnormalities bone marrow cancer bone marrow cancer 3.91E-08 -1.236 
Cancer bone tumor bone tumor 3.24E-10 -1.362 
Connective Tissue 
Disorders bone tumor bone tumor 3.24E-10 -1.362 
Organismal Injury and 
Abnormalities bone tumor bone tumor 3.24E-10 -1.362 
Skeletal and Muscular 
Disorders bone tumor bone tumor 3.24E-10 -1.362 
Cellular Development branching branching of cells 0.000000234 -2.355 
Cancer breast cancer breast cancer 9.56E-20 0.183 
Organismal Injury and 
Abnormalities breast cancer breast cancer 9.56E-20 0.183 
Reproductive System 
Disease breast cancer breast cancer 9.56E-20 0.183 
Cancer breast or colorectal cancer 
breast or colorectal 
cancer 6.72E-24 0.729 
Organismal Injury and 
Abnormalities breast or colorectal cancer 
breast or colorectal 
cancer 6.72E-24 0.729 
Cancer breast or ovarian cancer breast or ovarian cancer 1.21E-24 0.514 
Organismal Injury and 
Abnormalities breast or ovarian cancer breast or ovarian cancer 1.21E-24 0.514 
Reproductive System 
Disease breast or ovarian cancer breast or ovarian cancer 1.21E-24 0.514 
Cancer breast or ovarian carcinoma 
breast or ovarian 
carcinoma 2.07E-10 1.195 
Organismal Injury and 
Abnormalities breast or ovarian carcinoma 
breast or ovarian 
carcinoma 2.07E-10 1.195 




Organismal Injury and 
Abnormalities cancer cancer 2.08E-46 -3.567 
Cancer cancer cancer of cells 1.8E-11 -2.644 
Organismal Injury and 
Abnormalities cancer cancer of cells 1.8E-11 -2.644 
Cancer cancer 
cancer of secretory 
structure 8.02E-10 -0.881 
Organismal Injury and 
Abnormalities cancer 
cancer of secretory 
structure 8.02E-10 -0.881 
Cancer carcinoma carcinoma in breast 0.00000119 1.134 
Organismal Injury and 
Abnormalities carcinoma carcinoma in breast 0.00000119 1.134 
Reproductive System 
Disease carcinoma carcinoma in breast 0.00000119 1.134 
Cardiovascular System 
Development and 
Function cardiogenesis cardiogenesis 3.35E-14 -0.601 
Embryonic Development cardiogenesis cardiogenesis 3.35E-14 -0.601 
Organ Development cardiogenesis cardiogenesis 3.35E-14 -0.601 
Organismal Development cardiogenesis cardiogenesis 3.35E-14 -0.601 
Tissue Development cardiogenesis cardiogenesis 3.35E-14 -0.601 
Protein Degradation catabolism catabolism of protein 8.15E-09 -1.867 
Protein Synthesis catabolism catabolism of protein 8.15E-09 -1.867 
Cell Cycle cell cycle progression cell cycle progression 0.000000209 -1.058 
Cell Death and Survival cell death cell death 1.52E-27 -3.594 
Cell Death and Survival cell death cell death of blood cells 2.63E-09 -2.198 
Cancer cell death cell death of cancer cells 0.000000295 -3.701 
Cell Death and Survival cell death cell death of cancer cells 0.000000295 -3.701 
Organismal Injury and 
Abnormalities cell death cell death of cancer cells 0.000000295 -3.701 
Tumor Morphology cell death cell death of cancer cells 0.000000295 -3.701 
Cell Death and Survival cell death 
cell death of connective 
tissue cells 5.85E-12 -1.624 
Cell Death and Survival cell death 
cell death of epithelial 
cells 0.00000042 -1.661 
Cell Death and Survival cell death 
cell death of fibroblast 
cell lines 0.000000033 -2.249 
Cell Death and Survival cell death 
cell death of immune 
cells 0.0000001 -2.912 
Cell Death and Survival cell death cell death of kidney cells 0.00000193 -2.57 
Organismal Injury and 
Abnormalities cell death cell death of kidney cells 0.00000193 -2.57 
Renal and Urological 
Disease cell death cell death of kidney cells 0.00000193 -2.57 
Cell Death and Survival cell death cell death of muscle cells 0.00000129 -0.293 
Skeletal and Muscular 
Disorders cell death cell death of muscle cells 0.00000129 -0.293 
Cell Death and Survival cell death 
cell death of tumor cell 
lines 3.39E-15 -1.169 
Cancer cell death cell death of tumor cells 7.61E-11 -2.972 
Cell Death and Survival cell death cell death of tumor cells 7.61E-11 -2.972 
Organismal Injury and 
Abnormalities cell death cell death of tumor cells 7.61E-11 -2.972 
Tumor Morphology cell death cell death of tumor cells 7.61E-11 -2.972 
Cellular Movement cell movement cell movement 1.46E-27 -3.892 
Cellular Movement cell movement 
cell movement of blood 
cells 1.68E-10 -3.795 
Cellular Movement cell movement 
cell movement of brain 
cancer cell lines 0.00000121 -1.732 
Cellular Movement cell movement 
cell movement of 
connective tissue cells 6.22E-10 -1.515 
Cardiovascular System 
Development and 
Function cell movement 
cell movement of 
endothelial cells 1.62E-14 -3.864 
Cellular Movement cell movement 
cell movement of 




Cellular Movement cell movement 
cell movement of 
epithelial cells 0.00000333 -1.83 
Cellular Movement cell movement 
cell movement of 
fibroblast cell lines 6.76E-08 -1.51 
Connective Tissue 
Development and 
Function cell movement 
cell movement of 
fibroblast cell lines 6.76E-08 -1.51 
Cellular Movement cell movement 
cell movement of 
fibroblasts 7.62E-09 -0.772 
Connective Tissue 
Development and 
Function cell movement 
cell movement of 
fibroblasts 7.62E-09 -0.772 
Cellular Movement cell movement 
cell movement of kidney 
cell lines 6.6E-09 -2.229 
Renal and Urological 
System Development 
and Function cell movement 
cell movement of kidney 
cell lines 6.6E-09 -2.229 
Cellular Movement cell movement 
cell movement of 
leukocytes 0.000000153 -3.741 
Hematological System 
Development and 
Function cell movement 
cell movement of 
leukocytes 0.000000153 -3.741 
Immune Cell Trafficking cell movement 
cell movement of 
leukocytes 0.000000153 -3.741 
Cellular Movement cell movement 
cell movement of 
lymphatic system cells 4.37E-08 -2.832 
Immune Cell Trafficking cell movement 
cell movement of 
lymphatic system cells 4.37E-08 -2.832 
Cellular Movement cell movement 
cell movement of muscle 
cells 1.64E-09 -1.973 
Cellular Movement cell movement 
cell movement of smooth 
muscle cells 3.72E-09 -2.017 
Skeletal and Muscular 
System Development 
and Function cell movement 
cell movement of smooth 
muscle cells 3.72E-09 -2.017 
Cellular Movement cell movement 
cell movement of tumor 
cell lines 1.02E-15 -3.532 
Cellular Movement cell movement 
cell movement of tumor 
cells 0.000000263 -2.246 
Cellular Development cell proliferation 
cell proliferation of brain 
cancer cell lines 0.00000323 -1.275 
Cellular Growth and 
Proliferation cell proliferation 
cell proliferation of brain 
cancer cell lines 0.00000323 -1.275 
Cellular Development cell proliferation 
cell proliferation of tumor 
cell lines 2.52E-14 -1.389 
Cellular Growth and 
Proliferation cell proliferation 
cell proliferation of tumor 
cell lines 2.52E-14 -1.389 
Cell Morphology cell spreading cell spreading 0.000000395 -3.499 
Cell Death and Survival survival cell survival 2.03E-22 -2.495 
Cancer transformation cell transformation 5.72E-20 -2.718 
Cell Death and Survival cell viability cell viability 1.27E-18 -2.679 
Cell Death and Survival cell viability cell viability of blood cells 0.000001 -3.719 
Cell Death and Survival cell viability 
cell viability of tumor cell 
lines 1.65E-14 -1.925 
Cell-To-Cell Signaling 
and Interaction cell-cell adhesion cell-cell adhesion 0.00000333 -0.312 
Cellular Function and 
Maintenance homeostasis cellular homeostasis 2.31E-10 -3.737 
Cancer central nervous system cancer 
central nervous system 
cancer 1.28E-11 -0.394 
Neurological Disease central nervous system cancer 
central nervous system 
cancer 1.28E-11 -0.394 
Organismal Injury and 
Abnormalities central nervous system cancer 
central nervous system 
cancer 1.28E-11 -0.394 
Cancer central nervous system tumor 
central nervous system 
tumor 1.1E-12 -1.318 
Neurological Disease central nervous system tumor 
central nervous system 
tumor 1.1E-12 -1.318 
Organismal Injury and 
Abnormalities central nervous system tumor 
central nervous system 
tumor 1.1E-12 -1.318 
Cellular Movement chemotaxis chemotaxis 0.00000016 -4.41 
Cellular Movement chemotaxis chemotaxis of cells 0.000000338 -4.318 
Neurological Disease chorea chorea 3.8E-15   
Inflammatory Disease chronic inflammatory disorder 
chronic inflammatory 




Cancer chronic leukemia chronic leukemia 0.000000164   
Hematological Disease chronic leukemia chronic leukemia 0.000000164   
Immunological Disease chronic leukemia chronic leukemia 0.000000164   
Organismal Injury and 
Abnormalities chronic leukemia chronic leukemia 0.000000164   
Hematological Disease chronic lymphoproliferative disease 
chronic 
lymphoproliferative 
disease 0.000000113   
Immunological Disease chronic lymphoproliferative disease 
chronic 
lymphoproliferative 
disease 0.000000113   
Dermatological Diseases 
and Conditions psoriasis chronic psoriasis 5.78E-08   
Cellular Growth and 
Proliferation colony formation colony formation 1.66E-13 -1.295 
Cellular Growth and 
Proliferation colony formation colony formation of cells 1.62E-12 -1.502 
Cellular Growth and 
Proliferation colony formation 
colony formation of tumor 
cell lines 0.0000022 -0.907 
Cancer colorectal cancer colorectal cancer 1.36E-09 0.97 
Gastrointestinal Disease colorectal cancer colorectal cancer 1.36E-09 0.97 
Organismal Injury and 
Abnormalities colorectal cancer colorectal cancer 1.36E-09 0.97 
Cancer colorectal neoplasia colorectal neoplasia 1.52E-11 0.287 
Gastrointestinal Disease colorectal neoplasia colorectal neoplasia 1.52E-11 0.287 
Organismal Injury and 
Abnormalities colorectal neoplasia colorectal neoplasia 1.52E-11 0.287 
Cancer connective or soft tissue tumor 
connective or soft tissue 
tumor 2.74E-19 -2.159 
Organismal Injury and 
Abnormalities connective or soft tissue tumor 
connective or soft tissue 
tumor 2.74E-19 -2.159 
Cancer connective tissue cancer connective tissue cancer 2.34E-09 -1.596 
Connective Tissue 
Disorders connective tissue cancer connective tissue cancer 2.34E-09 -1.596 
Organismal Injury and 
Abnormalities connective tissue cancer connective tissue cancer 2.34E-09 -1.596 
Cancer connective tissue tumor connective tissue tumor 0.000000664 -2.251 
Organismal Injury and 
Abnormalities connective tissue tumor connective tissue tumor 0.000000664 -2.251 
Organismal Injury and 
Abnormalities cytosis Cytosis 2.82E-09 -0.779 
Cellular Growth and 
Proliferation cytostasis cytostasis 9.32E-08 -1.595 
Embryonic Development development development of abdomen 3.37E-11 -1.191 
Organismal Development development development of abdomen 3.37E-11 -1.191 
Cellular Development development 
development of B 
lymphocytes 0.00000138 -1.16 
Cellular Growth and 
Proliferation development 
development of B 




development of B 
lymphocytes 0.00000138 -1.16 
Hematopoiesis development 
development of B 
lymphocytes 0.00000138 -1.16 
Humoral Immune 
Response development 
development of B 




development of B 
lymphocytes 0.00000138 -1.16 
Tissue Development development 
development of B 
lymphocytes 0.00000138 -1.16 
Cellular Development development 
development of blood 
cells 2.61E-11 -5.253 
Cellular Growth and 
Proliferation development 
development of blood 




development of blood 
cells 2.61E-11 -5.253 
Hematopoiesis development 
development of blood 
cells 2.61E-11 -5.253 
Tissue Development development 
development of blood 




Embryonic Development development development of body axis 7.53E-10 -2.321 
Organismal Development development development of body axis 7.53E-10 -2.321 
Embryonic Development development 
development of body 
trunk 8.85E-19 -3.014 
Organismal Development development 
development of body 




development of bone 
marrow 0.00000223 -1.56 
Hematopoiesis development 
development of bone 
marrow 0.00000223 -1.56 
Tissue Development development 
development of bone 




development of central 
nervous system 0.000000171 -1.058 
Tissue Development development 
development of 
connective tissue 2.96E-08 -4.603 
Cellular Development development 
development of 
connective tissue cells 7.57E-08 -4.51 
Cellular Growth and 
Proliferation development 
development of 





connective tissue cells 7.57E-08 -4.51 
Tissue Development development 
development of 
connective tissue cells 7.57E-08 -4.51 
Cellular Assembly and 
Organization development 
development of 




development of digestive 





endothelial tissue 7.43E-12 -3.14 
Tissue Development development 
development of 
endothelial tissue 7.43E-12 -3.14 
Tissue Development development 
development of epithelial 
tissue 1.23E-13 -2.743 
Organismal Development development 
development of 
genitourinary system 0.00000213 -2.383 
Embryonic Development development development of head 8.33E-11 -2.352 




development of heart 
septum 0.000000462   
Embryonic Development development 
development of heart 
septum 0.000000462   
Organ Development development 
development of heart 
septum 0.000000462   
Organismal Development development 
development of heart 
septum 0.000000462   
Tissue Development development 
development of heart 
septum 0.000000462   
Cellular Development development 
development of 
hematopoietic cells 0.00000177 -3.534 
Cellular Growth and 
Proliferation development 
development of 





hematopoietic cells 0.00000177 -3.534 
Hematopoiesis development 
development of 
hematopoietic cells 0.00000177 -3.534 
Tissue Development development 
development of 
hematopoietic cells 0.00000177 -3.534 
Cellular Development development 
development of 
hematopoietic progenitor 
cells 0.00000085 -3.757 


















Tissue Development development 
development of 
hematopoietic progenitor 





hematopoietic system 0.000000193 -3.427 
Hematopoiesis development 
development of 
hematopoietic system 0.000000193 -3.427 
Cellular Development development 
development of 
leukocytes 2.56E-10 -4.844 
Cellular Growth and 
Proliferation development 
development of 





leukocytes 2.56E-10 -4.844 
Hematopoiesis development 
development of 





leukocytes 2.56E-10 -4.844 
Tissue Development development 
development of 
leukocytes 2.56E-10 -4.844 
Embryonic Development development 
development of lymphatic 
system 8.78E-10 -3.924 
Organ Development development 
development of lymphatic 
system 8.78E-10 -3.924 
Organismal Development development 
development of lymphatic 
system 8.78E-10 -3.924 
Embryonic Development development 
development of lymphatic 




development of lymphatic 
system component 0.000000101 -3.984 
Organ Development development 
development of lymphatic 
system component 0.000000101 -3.984 
Organismal Development development 
development of lymphatic 
system component 0.000000101 -3.984 
Cellular Development development 
development of 
lymphocytes 8.88E-09 -4.933 
Cellular Growth and 
Proliferation development 
development of 





lymphocytes 8.88E-09 -4.933 
Hematopoiesis development 
development of 





lymphocytes 8.88E-09 -4.933 
Tissue Development development 
development of 
lymphocytes 8.88E-09 -4.933 
Cellular Development development 
development of 
mononuclear leukocytes 2.01E-09 -4.921 
Cellular Growth and 
Proliferation development 
development of 





mononuclear leukocytes 2.01E-09 -4.921 
Hematopoiesis development 
development of 





mononuclear leukocytes 2.01E-09 -4.921 
Tissue Development development 
development of 
mononuclear leukocytes 2.01E-09 -4.921 
Cellular Development development development of neurons 5.17E-08 -1.945 
Cellular Growth and 
Proliferation development development of neurons 5.17E-08 -1.945 
Nervous System 
Development and 
Function development development of neurons 5.17E-08 -1.945 
Tissue Development development development of neurons 5.17E-08 -1.945 
Cellular Development development 
development of 
phagocytes 7.22E-08 -2.23 
Cellular Growth and 
Proliferation development 
development of 
















phagocytes 7.22E-08 -2.23 
Tissue Development development 
development of 
phagocytes 7.22E-08 -2.23 
Embryonic Development development 
development of sensory 
organ 0.00000311 -1.329 
Organ Development development 
development of sensory 
organ 0.00000311 -1.329 
Organismal Development development 
development of sensory 
organ 0.00000311 -1.329 
Tissue Development development 
development of sensory 
organ 0.00000311 -1.329 
Endocrine System 
Disorders diabetic complication diabetic complication 6.4E-09   
Gastrointestinal Disease diabetic complication diabetic complication 6.4E-09   
Metabolic Disease diabetic complication diabetic complication 6.4E-09   
Cellular Development differentiation 
differentiation of blood 




differentiation of blood 
cells 1.86E-10 -4.401 
Cellular Development differentiation differentiation of bone 2.25E-09 -1.641 
Tissue Development differentiation differentiation of bone 2.25E-09 -1.641 
Cellular Development differentiation 
differentiation of bone 
cells 5.03E-09 -1.852 
Tissue Development differentiation 
differentiation of bone 
cells 5.03E-09 -1.852 
Cellular Development differentiation differentiation of cells 6.88E-22 -4.231 
Cellular Development differentiation 
differentiation of 
connective tissue 1.32E-11 -0.749 
Tissue Development differentiation 
differentiation of 
connective tissue 1.32E-11 -0.749 
Cellular Development differentiation 
differentiation of 
connective tissue cells 8.33E-10 -0.933 
Tissue Development differentiation 
differentiation of 
connective tissue cells 8.33E-10 -0.933 
Cellular Development differentiation 
differentiation of epithelial 
tissue 0.000000148 -2.351 
Tissue Development differentiation 
differentiation of epithelial 
tissue 0.000000148 -2.351 
Cellular Development differentiation 
differentiation of 





hematopoietic cells 1.42E-08 -1.476 
Hematopoiesis differentiation 
differentiation of 
hematopoietic cells 1.42E-08 -1.476 
Cellular Development differentiation 
differentiation of 
hematopoietic progenitor 










cells 5.15E-08 -2.237 
Cellular Development differentiation 
differentiation of 





leukocytes 4.64E-09 -4.998 
Hematopoiesis differentiation 
differentiation of 
leukocytes 4.64E-09 -4.998 
Cellular Development differentiation 
differentiation of 
lymphatic system cells 2.52E-08 -2.119 
Cellular Development differentiation 
differentiation of 





lymphocytes 0.00000154 -4.099 
Hematopoiesis differentiation 
differentiation of 
lymphocytes 0.00000154 -4.099 
Cellular Development differentiation 
differentiation of 








mononuclear leukocytes 0.000000751 -4.799 
Hematopoiesis differentiation 
differentiation of 
mononuclear leukocytes 0.000000751 -4.799 
Cellular Development differentiation differentiation of muscle 0.00000192 -0.357 
Skeletal and Muscular 
System Development 
and Function differentiation differentiation of muscle 0.00000192 -0.357 
Tissue Development differentiation differentiation of muscle 0.00000192 -0.357 
Cellular Development differentiation 
differentiation of muscle 
cell lines 0.00000284 -0.752 
Skeletal and Muscular 
System Development 
and Function differentiation 
differentiation of muscle 
cell lines 0.00000284 -0.752 
Cellular Development differentiation 
differentiation of myeloid 




differentiation of myeloid 
cells 0.00000012 -3.704 
Hematopoiesis differentiation 
differentiation of myeloid 
cells 0.00000012 -3.704 
Cellular Development differentiation 
differentiation of 
osteoblastic-lineage cells 0.000000183 -1.063 
Tissue Development differentiation 
differentiation of 
osteoblastic-lineage cells 0.000000183 -1.063 
Cellular Development differentiation 
differentiation of 
osteoblasts 0.000000541 -0.685 
Skeletal and Muscular 
System Development 
and Function differentiation 
differentiation of 
osteoblasts 0.000000541 -0.685 
Tissue Development differentiation 
differentiation of 
osteoblasts 0.000000541 -0.685 
Cellular Development differentiation 
differentiation of 
progenitor cells 0.000000428 -2.968 
Cellular Development differentiation 
differentiation of red 




differentiation of red 
blood cells 0.000000037 -0.235 
Hematopoiesis differentiation 
differentiation of red 
blood cells 0.000000037 -0.235 
Tissue Development differentiation 
differentiation of red 
blood cells 0.000000037 -0.235 
Cell-mediated Immune 
Response differentiation 
differentiation of T 
lymphocytes 0.00000209 -2.888 
Cellular Development differentiation 
differentiation of T 
lymphocytes 0.00000209 -2.888 
Cellular Function and 
Maintenance differentiation 
differentiation of T 
lymphocytes 0.00000209 -2.888 
Cellular Growth and 
Proliferation differentiation 
differentiation of T 




differentiation of T 
lymphocytes 0.00000209 -2.888 
Hematopoiesis differentiation 
differentiation of T 




differentiation of T 
lymphocytes 0.00000209 -2.888 
Tissue Development differentiation 
differentiation of T 
lymphocytes 0.00000209 -2.888 
Cellular Development differentiation 
differentiation of tumor 
cell lines 0.000000151 -0.125 
Cancer digestive organ tumor digestive organ tumor 6.63E-16 -0.802 
Gastrointestinal Disease digestive organ tumor digestive organ tumor 6.63E-16 -0.802 
Organismal Injury and 
Abnormalities digestive organ tumor digestive organ tumor 6.63E-16 -0.802 
Cancer digestive system cancer digestive system cancer 1.7E-14 -0.229 
Gastrointestinal Disease digestive system cancer digestive system cancer 1.7E-14 -0.229 
Organismal Injury and 
Abnormalities digestive system cancer digestive system cancer 1.7E-14 -0.229 
Neurological Disease disorder of basal ganglia disorder of basal ganglia 6.29E-16 0.538 




Organismal Injury and 
Abnormalities disorder of pregnancy disorder of pregnancy 0.000000224   
Reproductive System 
Disease disorder of pregnancy disorder of pregnancy 0.000000224   
Neurological Disease dyskinesia dyskinesia 2.17E-14   
Cancer endometrial cancer endometrial cancer 5.65E-08   
Organismal Injury and 
Abnormalities endometrial cancer endometrial cancer 5.65E-08   
Reproductive System 
Disease endometrial cancer endometrial cancer 5.65E-08   
Organismal Injury and 
Abnormalities endometriosis endometriosis 2.44E-08   
Reproductive System 
Disease endometriosis endometriosis 2.44E-08   
Cancer endometrium tumor endometrium tumor 0.000000107   
Organismal Injury and 
Abnormalities endometrium tumor endometrium tumor 0.000000107   
Reproductive System 





development 4.63E-12 -3.187 
Cellular Development development 
endothelial cell 
development 4.63E-12 -3.187 
Cellular Function and 
Maintenance development 
endothelial cell 
development 4.63E-12 -3.187 
Cellular Growth and 
Proliferation development 
endothelial cell 
development 4.63E-12 -3.187 
Organismal Development development 
endothelial cell 
development 4.63E-12 -3.187 
Tissue Development development 
endothelial cell 
development 4.63E-12 -3.187 
Cellular Function and 
Maintenance engulfment engulfment of cells 1.81E-08 -2.258 
Cellular Function and 
Maintenance engulfment 
engulfment of leukemia 
cell lines 0.00000169 -0.942 
Cellular Function and 
Maintenance engulfment 
engulfment of tumor cell 
lines 0.000000719 -0.401 
Neurological Disease epileptic seizure epileptic seizure 6.38E-09   
Cancer epithelial cancer epithelial cancer 3.77E-22 -2.377 
Organismal Injury and 
Abnormalities epithelial cancer epithelial cancer 3.77E-22 -2.377 
Cancer epithelial ovarian cancer epithelial ovarian cancer 1.32E-08   
Endocrine System 
Disorders epithelial ovarian cancer epithelial ovarian cancer 1.32E-08   
Organismal Injury and 
Abnormalities epithelial ovarian cancer epithelial ovarian cancer 1.32E-08   
Reproductive System 
Disease epithelial ovarian cancer epithelial ovarian cancer 1.32E-08   
Cancer 
estrogen receptor-negative breast 
cancer 
estrogen receptor-
negative breast cancer 6.07E-10   
Organismal Injury and 
Abnormalities 
estrogen receptor-negative breast 
cancer 
estrogen receptor-
negative breast cancer 6.07E-10   
Reproductive System 
Disease 
estrogen receptor-negative breast 
cancer 
estrogen receptor-
negative breast cancer 6.07E-10   
Gene Expression expression expression of RNA 2.66E-14 -4.619 
Cancer female genital neoplasm female genital neoplasm 1.09E-19 -0.937 
Organismal Injury and 
Abnormalities female genital neoplasm female genital neoplasm 1.09E-19 -0.937 
Reproductive System 
Disease female genital neoplasm female genital neoplasm 1.09E-19 -0.937 
Cancer female genital tract adenocarcinoma 
female genital tract 
adenocarcinoma 0.000000777   
Organismal Injury and 
Abnormalities female genital tract adenocarcinoma 
female genital tract 
adenocarcinoma 0.000000777   
Reproductive System 
Disease female genital tract adenocarcinoma 
female genital tract 
adenocarcinoma 0.000000777   
Cancer female genital tract cancer 
female genital tract 
cancer 2.33E-11   
Organismal Injury and 
Abnormalities female genital tract cancer 
female genital tract 
cancer 2.33E-11   
Reproductive System 
Disease female genital tract cancer 
female genital tract 
cancer 2.33E-11   
Cancer female genital tract serous cancer 
female genital tract 




Organismal Injury and 
Abnormalities female genital tract serous cancer 
female genital tract 
serous cancer 1.04E-11   
Reproductive System 
Disease female genital tract serous cancer 
female genital tract 
serous cancer 1.04E-11   
Cellular Assembly and 
Organization fibrogenesis fibrogenesis 2.87E-09 -2.384 
Tissue Development fibrogenesis fibrogenesis 2.87E-09 -2.384 
Cancer fibromatosis fibromatosis 9.45E-08   
Organismal Injury and 
Abnormalities fibromatosis fibromatosis 9.45E-08   
Cellular Assembly and 
Organization formation 
formation of actin 
filaments 0.00000023 -2.187 
Cellular Function and 
Maintenance formation 
formation of actin 
filaments 0.00000023 -2.187 
Tissue Development formation 
formation of actin 
filaments 0.00000023 -2.187 
Cellular Assembly and 
Organization formation 
formation of actin stress 
fibers 0.00000144 -2.001 
Cellular Function and 
Maintenance formation 
formation of actin stress 
fibers 0.00000144 -2.001 
Tissue Development formation 
formation of actin stress 
fibers 0.00000144 -2.001 
Cardiovascular System 
Development and 
Function formation formation of blood vessel 1.27E-08 -2.181 
Organismal Development formation formation of blood vessel 1.27E-08 -2.181 
Cell Morphology formation 
formation of cellular 
protrusions 6.94E-10 -3.054 
Cellular Assembly and 
Organization formation 
formation of cellular 
protrusions 6.94E-10 -3.054 
Cellular Function and 
Maintenance formation 
formation of cellular 
protrusions 6.94E-10 -3.054 
Cellular Assembly and 
Organization formation formation of cytoskeleton 2.19E-08 -2.224 
Cellular Assembly and 
Organization formation formation of filaments 5.06E-09 -2.36 
Tissue Development formation formation of filaments 5.06E-09 -2.36 
Embryonic Development formation formation of kidney 3.21E-10 -1.261 
Organ Development formation formation of kidney 3.21E-10 -1.261 
Organismal Development formation formation of kidney 3.21E-10 -1.261 
Renal and Urological 
System Development 
and Function formation formation of kidney 3.21E-10 -1.261 
Tissue Development formation formation of kidney 3.21E-10 -1.261 
Embryonic Development formation formation of muscle 2.32E-11 0.209 
Organ Development formation formation of muscle 2.32E-11 0.209 
Organismal Development formation formation of muscle 2.32E-11 0.209 
Skeletal and Muscular 
System Development 
and Function formation formation of muscle 2.32E-11 0.209 
Tissue Development formation formation of muscle 2.32E-11 0.209 
Cell Morphology formation 
formation of plasma 
membrane projections 0.00000182 -1.706 
Cellular Assembly and 
Organization formation 
formation of plasma 
membrane projections 0.00000182 -1.706 
Cellular Development formation 
formation of plasma 
membrane projections 0.00000182 -1.706 
Cellular Function and 
Maintenance formation 
formation of plasma 
membrane projections 0.00000182 -1.706 
Cellular Growth and 
Proliferation formation 
formation of plasma 




formation of ventricular 
septum 0.00000315   
Embryonic Development formation 
formation of ventricular 
septum 0.00000315   
Organ Development formation 
formation of ventricular 
septum 0.00000315   
Organismal Development formation 
formation of ventricular 
septum 0.00000315   
Tissue Development formation 
formation of ventricular 








function of cardiovascular 
system 0.000000218 -1.059 
Cardiovascular System 
Development and 
Function function function of heart 1.27E-08 -0.957 
Organ Development function function of heart 1.27E-08 -0.957 
Organ Development function function of kidney 0.00000114 -0.193 
Renal and Urological 
System Development 
and Function function function of kidney 0.00000114 -0.193 
Cancer gastrointestinal carcinoma 
gastrointestinal 
carcinoma 0.000000027   
Gastrointestinal Disease gastrointestinal carcinoma 
gastrointestinal 
carcinoma 0.000000027   
Organismal Injury and 
Abnormalities gastrointestinal carcinoma 
gastrointestinal 
carcinoma 0.000000027   
Cancer gastrointestinal stromal tumor 
gastrointestinal stromal 
tumor 1.09E-10   
Gastrointestinal Disease gastrointestinal stromal tumor 
gastrointestinal stromal 
tumor 1.09E-10   
Organismal Injury and 
Abnormalities gastrointestinal stromal tumor 
gastrointestinal stromal 
tumor 1.09E-10   
Cancer gastrointestinal tract cancer 
gastrointestinal tract 
cancer 4.21E-15 0.97 
Gastrointestinal Disease gastrointestinal tract cancer 
gastrointestinal tract 
cancer 4.21E-15 0.97 
Organismal Injury and 
Abnormalities gastrointestinal tract cancer 
gastrointestinal tract 
cancer 4.21E-15 0.97 
Cancer neoplasia 
Gastrointestinal Tract 
Cancer and Tumors 1.91E-17 -0.747 
Gastrointestinal Disease neoplasia 
Gastrointestinal Tract 
Cancer and Tumors 1.91E-17 -0.747 
Organismal Injury and 
Abnormalities neoplasia 
Gastrointestinal Tract 
Cancer and Tumors 1.91E-17 -0.747 
Cellular Growth and 
Proliferation generation generation of cells 2.73E-15 -5.573 
Tissue Development generation generation of cells 2.73E-15 -5.573 
Cancer genital tract cancer genital tract cancer 2.8E-15 0.015 
Organismal Injury and 
Abnormalities genital tract cancer genital tract cancer 2.8E-15 0.015 
Reproductive System 
Disease genital tract cancer genital tract cancer 2.8E-15 0.015 
Cancer genital tumor genital tumor 1.67E-22 -1.335 
Organismal Injury and 
Abnormalities genital tumor genital tumor 1.67E-22 -1.335 
Reproductive System 
Disease genital tumor genital tumor 1.67E-22 -1.335 
Cancer genitourinary carcinoma genitourinary carcinoma 1.23E-08 -0.213 
Organismal Injury and 
Abnormalities genitourinary carcinoma genitourinary carcinoma 1.23E-08 -0.213 
Cancer glioblastoma cancer glioblastoma cancer 7.1E-10 -1.025 
Neurological Disease glioblastoma cancer glioblastoma cancer 7.1E-10 -1.025 
Organismal Injury and 
Abnormalities glioblastoma cancer glioblastoma cancer 7.1E-10 -1.025 
Cancer glioma cancer glioma cancer 1.13E-09 -0.429 
Neurological Disease glioma cancer glioma cancer 1.13E-09 -0.429 
Organismal Injury and 
Abnormalities glioma cancer glioma cancer 1.13E-09 -0.429 
Cancer gliomatosis gliomatosis 4.12E-11 -1.399 
Neurological Disease gliomatosis gliomatosis 4.12E-11 -1.399 
Organismal Injury and 
Abnormalities gliomatosis gliomatosis 4.12E-11 -1.399 
Cancer gonadal tumor gonadal tumor 3.91E-09 -0.957 
Endocrine System 
Disorders gonadal tumor gonadal tumor 3.91E-09 -0.957 
Organismal Injury and 
Abnormalities gonadal tumor gonadal tumor 3.91E-09 -0.957 
Reproductive System 




Tissue Development growth 
growth of connective 
tissue 3.59E-12 -2.534 




growth of lymphatic 
system component 0.00000229 -2.179 
Cancer growth 
growth of malignant 
tumor 4.56E-08 -1.901 
Organismal Injury and 
Abnormalities growth 
growth of malignant 
tumor 4.56E-08 -1.901 
Organ Development growth growth of muscle tissue 0.000000267 -1.123 
Skeletal and Muscular 
System Development 
and Function growth growth of muscle tissue 0.000000267 -1.123 
Tissue Development growth growth of muscle tissue 0.000000267 -1.123 
Cellular Assembly and 
Organization growth growth of neurites 2.64E-09 -1.26 
Cellular Development growth growth of neurites 2.64E-09 -1.26 
Cellular Growth and 
Proliferation growth growth of neurites 2.64E-09 -1.26 
Nervous System 
Development and 
Function growth growth of neurites 2.64E-09 -1.26 
Tissue Development growth growth of neurites 2.64E-09 -1.26 
Cellular Assembly and 
Organization growth 
growth of plasma 
membrane projections 1.37E-09 -1.374 
Cancer growth growth of tumor 3.25E-15 -1.443 
Organismal Injury and 
Abnormalities growth growth of tumor 3.25E-15 -1.443 
Cancer head and neck cancer head and neck cancer 1.99E-09 -1.493 
Organismal Injury and 
Abnormalities head and neck cancer head and neck cancer 1.99E-09 -1.493 
Cancer head and neck carcinoma head and neck carcinoma 9.02E-08   
Organismal Injury and 
Abnormalities head and neck carcinoma head and neck carcinoma 9.02E-08   
Cancer head and neck neoplasia head and neck neoplasia 4.76E-10 -1.317 
Organismal Injury and 
Abnormalities head and neck neoplasia head and neck neoplasia 4.76E-10 -1.317 
Cancer head and neck squamous cell cancer 
head and neck squamous 
cell cancer 0.00000032   
Organismal Injury and 
Abnormalities head and neck squamous cell cancer 
head and neck squamous 
cell cancer 0.00000032   
Cancer hematologic cancer hematologic cancer 3.81E-18 -3.285 
Hematological Disease hematologic cancer hematologic cancer 3.81E-18 -3.285 
Immunological Disease hematologic cancer hematologic cancer 3.81E-18 -3.285 
Organismal Injury and 
Abnormalities hematologic cancer hematologic cancer 3.81E-18 -3.285 
Cancer hematological neoplasia hematological neoplasia 6.04E-18 -2.167 
Hematological Disease hematological neoplasia hematological neoplasia 6.04E-18 -2.167 
Immunological Disease hematological neoplasia hematological neoplasia 6.04E-18 -2.167 
Organismal Injury and 
Abnormalities hematological neoplasia hematological neoplasia 6.04E-18 -2.167 
Cancer 
HER2 negative hormone receptor 
negative breast cancer 
HER2 negative hormone 
receptor negative breast 
cancer 1.16E-09   
Organismal Injury and 
Abnormalities 
HER2 negative hormone receptor 
negative breast cancer 
HER2 negative hormone 
receptor negative breast 
cancer 1.16E-09   
Reproductive System 
Disease 
HER2 negative hormone receptor 
negative breast cancer 
HER2 negative hormone 
receptor negative breast 
cancer 1.16E-09   
Infectious Diseases HIV infection HIV infection 2.68E-10 1.964 
Cellular Function and 
Maintenance homeostasis 
homeostasis of blood 
cells 2.29E-08 -4.95 
Cellular Function and 
Maintenance homeostasis 
homeostasis of 
leukocytes 2.81E-08 -4.887 
Cellular Movement homing homing of cells 4.96E-08 -4.414 




Neurological Disease Huntington's disease Huntington's Disease 5.46E-15   
Organismal Injury and 
Abnormalities Huntington's disease Huntington's Disease 5.46E-15   
Psychological Disorders Huntington's disease Huntington's Disease 5.46E-15   
Skeletal and Muscular 
Disorders Huntington's disease Huntington's Disease 5.46E-15   
Cardiovascular Disease hypertension Hypertension 1.21E-12 -0.773 
Developmental Disorder hypertrophy Hypertrophy 9.52E-09 -1.14 
Developmental Disorder hypertrophy hypertrophy of cells 0.00000157 -1.529 
Cardiovascular Disease hypertrophy hypertrophy of heart 0.000000102 -1.659 
Developmental Disorder hypertrophy hypertrophy of heart 0.000000102 -1.659 
Organismal Injury and 
Abnormalities hypertrophy hypertrophy of heart 0.000000102 -1.659 
Inflammatory Response immune response immune response of cells 0.000000308 -3.801 
Infectious Diseases infection infection by HIV-1 2.31E-09 1.989 
Infectious Diseases infection infection by lentivirus 2.17E-10 2.025 
Infectious Diseases infection infection by Retroviridae 7.4E-11 1.893 
Infectious Diseases infection infection by RNA virus 1.21E-11 2.46 
Infectious Diseases infection infection of cells 1.89E-11 2.437 
Infectious Diseases infection 
infection of tumor cell 
lines 0.000000626 0.82 
Connective Tissue 
Disorders inflammation inflammation of joint 7.68E-12 -1.644 
Inflammatory Disease inflammation inflammation of joint 7.68E-12 -1.644 
Inflammatory Response inflammation inflammation of joint 7.68E-12 -1.644 
Skeletal and Muscular 
Disorders inflammation inflammation of joint 7.68E-12 -1.644 
Inflammatory Response inflammation inflammation of organ 0.00000186 -0.289 
Cardiovascular Disease peripheral arterial disease 
intermediate disease 
stage peripheral arterial 
disease 3.54E-08   
Cellular Function and 
Maintenance internalization 
internalization by tumor 
cell lines 0.00000014 -1.109 
Cellular Function and 
Maintenance internalization 
internalization of 
leukemia cell lines 0.00000257 -1.228 
Cell Cycle interphase interphase 0.00000231 -1.511 
Cancer intestinal cancer intestinal cancer 2.2E-09 0.97 
Gastrointestinal Disease intestinal cancer intestinal cancer 2.2E-09 0.97 
Organismal Injury and 
Abnormalities intestinal cancer intestinal cancer 2.2E-09 0.97 
Cancer intestinal tumor intestinal tumor 2.27E-11 -0.45 
Gastrointestinal Disease intestinal tumor intestinal tumor 2.27E-11 -0.45 
Organismal Injury and 
Abnormalities intestinal tumor intestinal tumor 2.27E-11 -0.45 
Cellular Movement invasion invasion of cells 3.8E-19 -1.963 
Cancer invasion invasion of tissue 0.000000225 -1.167 
Organismal Injury and 
Abnormalities invasion invasion of tissue 0.000000225 -1.167 
Cellular Movement invasion 
invasion of tumor cell 
lines 3.46E-13 -1.89 
Cancer kidney carcinoma kidney carcinoma 0.00000091   
Organismal Injury and 
Abnormalities kidney carcinoma kidney carcinoma 0.00000091   
Renal and Urological 
Disease kidney carcinoma kidney carcinoma 0.00000091   
Cancer leiomyomatosis leiomyomatosis 7.47E-12   
Organismal Injury and 
Abnormalities leiomyomatosis leiomyomatosis 7.47E-12   
Skeletal and Muscular 
Disorders leiomyomatosis leiomyomatosis 7.47E-12   




Hematological Disease leukemia leukemia 7.79E-10 -2.338 
Immunological Disease leukemia leukemia 7.79E-10 -2.338 
Organismal Injury and 
Abnormalities leukemia leukemia 7.79E-10 -2.338 
Cellular Movement migration leukocyte migration 2.89E-10 -3.79 
Immune Cell Trafficking migration leukocyte migration 2.89E-10 -3.79 
Hematological Disease leukocytosis leukocytosis 1.01E-08 0.706 
Immunological Disease leukocytosis leukocytosis 1.01E-08 0.706 
Organismal Injury and 
Abnormalities leukocytosis leukocytosis 1.01E-08 0.706 
Cancer gastrointestinal stromal tumor 
limited gastrointestinal 
stromal tumor 0.000000054   
Gastrointestinal Disease gastrointestinal stromal tumor 
limited gastrointestinal 
stromal tumor 0.000000054   
Organismal Injury and 
Abnormalities gastrointestinal stromal tumor 
limited gastrointestinal 
stromal tumor 0.000000054   
Cancer liquid tumor liquid tumor 6.63E-09 -1.033 
Organismal Injury and 
Abnormalities liquid tumor liquid tumor 6.63E-09 -1.033 
Cancer endocrine gland tumor 
locally advanced 
endocrine gland tumor 0.00000178   
Endocrine System 
Disorders endocrine gland tumor 
locally advanced 
endocrine gland tumor 0.00000178   
Organismal Injury and 
Abnormalities endocrine gland tumor 
locally advanced 
endocrine gland tumor 0.00000178   
Cancer head and neck cancer 
locally advanced head 
and neck cancer 0.000000312   
Organismal Injury and 
Abnormalities head and neck cancer 
locally advanced head 
and neck cancer 0.000000312   
Cancer head and neck carcinoma 
locally advanced head 
and neck carcinoma 0.000000312   
Organismal Injury and 
Abnormalities head and neck carcinoma 
locally advanced head 
and neck carcinoma 0.000000312   
Cancer thyroid carcinoma 
locally advanced thyroid 
carcinoma 0.000000207   
Endocrine System 
Disorders thyroid carcinoma 
locally advanced thyroid 
carcinoma 0.000000207   
Organismal Injury and 
Abnormalities thyroid carcinoma 
locally advanced thyroid 
carcinoma 0.000000207   
Cancer radioiodine-refractory thyroid cancer 
locally recurrent 
radioiodine-refractory 
thyroid cancer 0.00000232   
Endocrine System 
Disorders radioiodine-refractory thyroid cancer 
locally recurrent 
radioiodine-refractory 
thyroid cancer 0.00000232   
Organismal Injury and 
Abnormalities radioiodine-refractory thyroid cancer 
locally recurrent 
radioiodine-refractory 
thyroid cancer 0.00000232   
Cancer lung tumor lung tumor 0.000000372 -1.437 
Organismal Injury and 
Abnormalities lung tumor lung tumor 0.000000372 -1.437 
Respiratory Disease lung tumor lung tumor 0.000000372 -1.437 
Cellular Function and 
Maintenance homeostasis Lymphocyte homeostasis 0.000000025 -4.882 
Cancer lymphocytic cancer lymphocytic cancer 4.75E-08 -2.178 
Hematological Disease lymphocytic cancer lymphocytic cancer 4.75E-08 -2.178 
Immunological Disease lymphocytic cancer lymphocytic cancer 4.75E-08 -2.178 
Organismal Injury and 
Abnormalities lymphocytic cancer lymphocytic cancer 4.75E-08 -2.178 
Cancer lymphocytic leukemia lymphocytic leukemia 0.000000326 -2.423 
Hematological Disease lymphocytic leukemia lymphocytic leukemia 0.000000326 -2.423 
Immunological Disease lymphocytic leukemia lymphocytic leukemia 0.000000326 -2.423 
Organismal Injury and 
Abnormalities lymphocytic leukemia lymphocytic leukemia 0.000000326 -2.423 
Cancer lymphohematopoietic cancer 
lymphohematopoietic 
cancer 2.4E-18 -3.494 
Hematological Disease lymphohematopoietic cancer 
lymphohematopoietic 
cancer 2.4E-18 -3.494 
Immunological Disease lymphohematopoietic cancer 
lymphohematopoietic 




Organismal Injury and 
Abnormalities lymphohematopoietic cancer 
lymphohematopoietic 
cancer 2.4E-18 -3.494 
Cancer lymphohematopoietic neoplasia 
lymphohematopoietic 
neoplasia 1.76E-17 -2.377 
Hematological Disease lymphohematopoietic neoplasia 
lymphohematopoietic 
neoplasia 1.76E-17 -2.377 
Immunological Disease lymphohematopoietic neoplasia 
lymphohematopoietic 
neoplasia 1.76E-17 -2.377 
Organismal Injury and 
Abnormalities lymphohematopoietic neoplasia 
lymphohematopoietic 
neoplasia 1.76E-17 -2.377 
Cancer lymphoid cancer lymphoid cancer 1.29E-15 -3.151 
Hematological Disease lymphoid cancer lymphoid cancer 1.29E-15 -3.151 
Immunological Disease lymphoid cancer lymphoid cancer 1.29E-15 -3.151 
Organismal Injury and 
Abnormalities lymphoid cancer lymphoid cancer 1.29E-15 -3.151 
Cancer neoplasia 
Lymphoid Cancer and 
Tumors 1.84E-14 -2.046 
Organismal Injury and 
Abnormalities neoplasia 
Lymphoid Cancer and 
Tumors 1.84E-14 -2.046 
Hematological Disease lymphoproliferative disorder 
lymphoproliferative 
disorder 6.7E-18 -2.327 
Immunological Disease lymphoproliferative disorder 
lymphoproliferative 
disorder 6.7E-18 -2.327 
Cancer lymphoreticular neoplasm lymphoreticular neoplasm 4.62E-08 -1.971 
Organismal Injury and 
Abnormalities lymphoreticular neoplasm lymphoreticular neoplasm 4.62E-08 -1.971 
Cancer male genital neoplasm male genital neoplasm 1.58E-08 -1.445 
Organismal Injury and 
Abnormalities male genital neoplasm male genital neoplasm 1.58E-08 -1.445 
Reproductive System 
Disease male genital neoplasm male genital neoplasm 1.58E-08 -1.445 
Cancer 
malignant connective or soft tissue 
neoplasm 
malignant connective or 
soft tissue neoplasm 0.00000128 -2.14 
Organismal Injury and 
Abnormalities 
malignant connective or soft tissue 
neoplasm 
malignant connective or 
soft tissue neoplasm 0.00000128 -2.14 
Cancer 
malignant gastrointestinal stromal 
tumor 
malignant gastrointestinal 
stromal tumor 2.36E-09   
Gastrointestinal Disease 
malignant gastrointestinal stromal 
tumor 
malignant gastrointestinal 
stromal tumor 2.36E-09   
Organismal Injury and 
Abnormalities 
malignant gastrointestinal stromal 
tumor 
malignant gastrointestinal 
stromal tumor 2.36E-09   
Cancer 
malignant neoplasm of aerodigestive 
tract 
malignant neoplasm of 
aerodigestive tract 0.00000285   
Organismal Injury and 
Abnormalities 
malignant neoplasm of aerodigestive 
tract 
malignant neoplasm of 
aerodigestive tract 0.00000285   
Cancer 
malignant neoplasm of male genital 
organ 
malignant neoplasm of 
male genital organ 0.000000357 -0.328 
Organismal Injury and 
Abnormalities 
malignant neoplasm of male genital 
organ 
malignant neoplasm of 
male genital organ 0.000000357 -0.328 
Reproductive System 
Disease 
malignant neoplasm of male genital 
organ 
malignant neoplasm of 
male genital organ 0.000000357 -0.328 
Cancer malignant solid tumor malignant solid tumor 1E-40 -2.182 
Organismal Injury and 
Abnormalities malignant solid tumor malignant solid tumor 1E-40 -2.182 
Cancer mammary tumor mammary tumor 1E-21 -2.174 
Organismal Injury and 
Abnormalities mammary tumor mammary tumor 1E-21 -2.174 
Reproductive System 




carbohydrate 0.00000098 -3.091 
Nucleic Acid Metabolism metabolism 
metabolism of nucleic 
acid component or 
derivative 0.000000592 -1.761 
Protein Synthesis metabolism metabolism of protein 1.81E-08 -1.229 
Cancer metastasis metastasis 4.09E-17 -1.903 
Organismal Injury and 
Abnormalities metastasis metastasis 4.09E-17 -1.903 
Cancer metastasis metastasis of liver 0.00000148 1 
Gastrointestinal Disease metastasis metastasis of liver 0.00000148 1 




Organismal Injury and 
Abnormalities metastasis metastasis of liver 0.00000148 1 
Cancer metastatic bone cancer metastatic bone cancer 1.42E-08 -0.692 
Connective Tissue 
Disorders metastatic bone cancer metastatic bone cancer 1.42E-08 -0.692 
Organismal Injury and 
Abnormalities metastatic bone cancer metastatic bone cancer 1.42E-08 -0.692 
Skeletal and Muscular 
Disorders metastatic bone cancer metastatic bone cancer 1.42E-08 -0.692 
Cancer metastatic colorectal cancer 
metastatic colorectal 
cancer 4.53E-09   
Gastrointestinal Disease metastatic colorectal cancer 
metastatic colorectal 
cancer 4.53E-09   
Organismal Injury and 
Abnormalities metastatic colorectal cancer 
metastatic colorectal 
cancer 4.53E-09   
Cancer 




tumor 1.28E-08   
Gastrointestinal Disease 




tumor 1.28E-08   
Organismal Injury and 
Abnormalities 




tumor 1.28E-08   
Cancer gastrointestinal tract cancer 
metastatic 
gastrointestinal tract 
cancer 1.37E-08   
Gastrointestinal Disease gastrointestinal tract cancer 
metastatic 
gastrointestinal tract 
cancer 1.37E-08   
Organismal Injury and 
Abnormalities gastrointestinal tract cancer 
metastatic 
gastrointestinal tract 
cancer 1.37E-08   
Cancer 
KRAS mutation negative and NRAS 
mutation negative rectal cancer 
metastatic KRAS 
mutation negative and 
NRAS mutation negative 
rectal cancer 1.65E-09   
Gastrointestinal Disease 
KRAS mutation negative and NRAS 
mutation negative rectal cancer 
metastatic KRAS 
mutation negative and 
NRAS mutation negative 
rectal cancer 1.65E-09   
Organismal Injury and 
Abnormalities 
KRAS mutation negative and NRAS 
mutation negative rectal cancer 
metastatic KRAS 
mutation negative and 
NRAS mutation negative 
rectal cancer 1.65E-09   
Cancer KRAS mutation positive rectal cancer 
metastatic KRAS 
mutation positive rectal 
cancer 9.65E-09   
Gastrointestinal Disease KRAS mutation positive rectal cancer 
metastatic KRAS 
mutation positive rectal 
cancer 9.65E-09   
Organismal Injury and 
Abnormalities KRAS mutation positive rectal cancer 
metastatic KRAS 
mutation positive rectal 
cancer 9.65E-09   
Cancer 
malignant neoplasm of digestive 
system 
metastatic malignant 
neoplasm of digestive 
system 2.85E-08   
Gastrointestinal Disease 
malignant neoplasm of digestive 
system 
metastatic malignant 
neoplasm of digestive 
system 2.85E-08   
Organismal Injury and 
Abnormalities 
malignant neoplasm of digestive 
system 
metastatic malignant 
neoplasm of digestive 
system 2.85E-08   
Cancer NRAS mutation positive rectal cancer 
metastatic NRAS 
mutation positive rectal 
cancer 9.65E-09   
Gastrointestinal Disease NRAS mutation positive rectal cancer 
metastatic NRAS 
mutation positive rectal 
cancer 9.65E-09   
Organismal Injury and 
Abnormalities NRAS mutation positive rectal cancer 
metastatic NRAS 
mutation positive rectal 
cancer 9.65E-09   
Cancer radioiodine-refractory thyroid cancer 
metastatic radioiodine-
refractory thyroid cancer 0.00000232   
Endocrine System 
Disorders radioiodine-refractory thyroid cancer 
metastatic radioiodine-
refractory thyroid cancer 0.00000232   
Organismal Injury and 
Abnormalities radioiodine-refractory thyroid cancer 
metastatic radioiodine-
refractory thyroid cancer 0.00000232   




Organismal Injury and 
Abnormalities metastatic solid tumor metastatic solid tumor 2.88E-10 -0.434 
Cellular Assembly and 
Organization organization microtubule dynamics 2.18E-12 -3.26 
Cellular Function and 
Maintenance organization microtubule dynamics 2.18E-12 -3.26 
Cellular Movement migration migration of cancer cells 0.000000151 -2.21 
Cellular Movement migration migration of cells 6.62E-25 -4.471 
Cellular Movement migration 
migration of connective 




migration of endothelial 
cells 3.83E-12 -3.82 
Cellular Movement migration 
migration of endothelial 
cells 3.83E-12 -3.82 
Cellular Movement migration 
migration of fibroblast cell 




migration of fibroblast cell 
lines 4.71E-08 -1.694 
Cellular Movement migration migration of fibroblasts 1.27E-08 0.457 
Connective Tissue 
Development and 
Function migration migration of fibroblasts 1.27E-08 0.457 
Cellular Movement migration migration of muscle cells 2.96E-09 -1.936 
Skeletal and Muscular 
System Development 
and Function migration migration of muscle cells 2.96E-09 -1.936 
Cellular Movement migration 
migration of smooth 
muscle cells 5.1E-09 -2.085 
Skeletal and Muscular 
System Development 
and Function migration 
migration of smooth 
muscle cells 5.1E-09 -2.085 
Cellular Movement migration 
migration of tumor cell 
lines 6.77E-13 -4.003 




migration of vascular 
endothelial cells 8.66E-08 -2.335 
Cellular Movement migration 
migration of vascular 
endothelial cells 8.66E-08 -2.335 
Cellular Movement migration 
migration of vascular 
smooth muscle cells 0.00000285 -1.466 
Skeletal and Muscular 
System Development 
and Function migration 
migration of vascular 
smooth muscle cells 0.00000285 -1.466 
Cell Cycle mitogenesis mitogenesis 0.000000535 -2.39 





cardiovascular system 1.47E-09 -2.833 
Tissue Development morphogenesis 
morphogenesis of 
epithelial tissue 0.00000258 -1.452 
Cell Morphology morphology morphology of cells 1.75E-15   




movement of vascular 
endothelial cells 6.6E-10 -2.644 
Cellular Movement movement 
movement of vascular 
endothelial cells 6.6E-10 -2.644 
Cancer muscle tumor muscle tumor 3.02E-12   
Organismal Injury and 
Abnormalities muscle tumor muscle tumor 3.02E-12   
Skeletal and Muscular 




























disease 0.00000135   
Cancer myeloid leukemia myeloid leukemia 0.000000222 -1.358 
Hematological Disease myeloid leukemia myeloid leukemia 0.000000222 -1.358 
Immunological Disease myeloid leukemia myeloid leukemia 0.000000222 -1.358 
Organismal Injury and 
Abnormalities myeloid leukemia myeloid leukemia 0.000000222 -1.358 
Cell Death and Survival necrosis necrosis 5.45E-29 -2.797 
Cell Death and Survival necrosis 
necrosis of epithelial 
tissue 9.79E-10 -0.867 
Cell Death and Survival necrosis necrosis of kidney 0.000000689 -2.273 
Organismal Injury and 
Abnormalities necrosis necrosis of kidney 0.000000689 -2.273 
Renal and Urological 
Disease necrosis necrosis of kidney 0.000000689 -2.273 
Cancer necrosis 
necrosis of malignant 
tumor 0.000000117 -3.701 
Cell Death and Survival necrosis 
necrosis of malignant 
tumor 0.000000117 -3.701 
Organismal Injury and 
Abnormalities necrosis 
necrosis of malignant 
tumor 0.000000117 -3.701 
Tumor Morphology necrosis 
necrosis of malignant 
tumor 0.000000117 -3.701 
Cell Death and Survival necrosis necrosis of muscle 0.00000061 -0.497 
Skeletal and Muscular 
Disorders necrosis necrosis of muscle 0.00000061 -0.497 
Cancer necrosis necrosis of tumor 2.15E-11 -2.972 
Cell Death and Survival necrosis necrosis of tumor 2.15E-11 -2.972 
Organismal Injury and 
Abnormalities necrosis necrosis of tumor 2.15E-11 -2.972 
Tumor Morphology necrosis necrosis of tumor 2.15E-11 -2.972 
Cancer neoplasia neoplasia of cells 2.1E-14 -1.685 
Organismal Injury and 
Abnormalities neoplasia neoplasia of cells 2.1E-14 -1.685 
Cancer neoplasia 
neoplasia of epithelial 
cells 0.000000193 -1.298 
Organismal Injury and 
Abnormalities neoplasia 
neoplasia of epithelial 
cells 0.000000193 -1.298 
Cancer neoplasia 
neoplasia of epithelial 
tissue 1.49E-25 -2.684 
Organismal Injury and 
Abnormalities neoplasia 
neoplasia of epithelial 
tissue 1.49E-25 -2.684 
Cancer neoplasia 
neoplasia of lymphoid 
organ 0.000000837 -1.622 
Immunological Disease neoplasia 
neoplasia of lymphoid 
organ 0.000000837 -1.622 
Organismal Injury and 
Abnormalities neoplasia 
neoplasia of lymphoid 
organ 0.000000837 -1.622 
Cancer neoplasia 
neoplasia of tumor cell 
lines 0.000000406 -0.937 
Organismal Injury and 
Abnormalities neoplasia 
neoplasia of tumor cell 
lines 0.000000406 -0.937 
Neurological Disease neurological signs neurological signs 1.09E-14 1.461 
Neurological Disease neuromuscular disease neuromuscular disease 5.27E-17 -0.483 
Skeletal and Muscular 
Disorders neuromuscular disease neuromuscular disease 5.27E-17 -0.483 
Cell Death and Survival cell death neuronal cell death 8.78E-12 -1.443 
Cancer 




chronic myeloid leukemia 0.000000207   
Hematological Disease 




chronic myeloid leukemia 0.000000207   
Immunological Disease 




chronic myeloid leukemia 0.000000207   
Organismal Injury and 
Abnormalities 




chronic myeloid leukemia 0.000000207   




Cardiovascular Disease occlusion occlusion of blood vessel 0.000000125 -1.694 
Cancer oral cancer oral cancer 4.25E-08   
Gastrointestinal Disease oral cancer oral cancer 4.25E-08   
Organismal Injury and 
Abnormalities oral cancer oral cancer 4.25E-08   
Cancer oral cavity carcinoma oral cavity carcinoma 5.64E-08   
Gastrointestinal Disease oral cavity carcinoma oral cavity carcinoma 5.64E-08   
Organismal Injury and 
Abnormalities oral cavity carcinoma oral cavity carcinoma 5.64E-08   
Cancer oral squamous cell carcinoma 
oral squamous cell 
carcinoma 0.000000679   
Gastrointestinal Disease oral squamous cell carcinoma 
oral squamous cell 
carcinoma 0.000000679   
Organismal Injury and 
Abnormalities oral squamous cell carcinoma 
oral squamous cell 
carcinoma 0.000000679   
Cancer oral tumor oral tumor 4.18E-08   
Gastrointestinal Disease oral tumor oral tumor 4.18E-08   
Organismal Injury and 
Abnormalities oral tumor oral tumor 4.18E-08   
Organismal Survival organismal death organismal death 8.45E-17 4.343 
Cellular Assembly and 
Organization organization 
organization of actin 
cytoskeleton 0.000000259 -1.414 
Cellular Function and 
Maintenance organization 
organization of actin 
cytoskeleton 0.000000259 -1.414 
Cellular Assembly and 
Organization organization organization of cytoplasm 5.19E-17 -3.539 
Cellular Function and 
Maintenance organization organization of cytoplasm 5.19E-17 -3.539 
Cellular Assembly and 
Organization organization 
organization of 
cytoskeleton 1.03E-15 -3.441 
Cellular Function and 
Maintenance organization 
organization of 
cytoskeleton 1.03E-15 -3.441 
Skeletal and Muscular 
System Development 
and Function osteoclastogenesis osteoclastogenesis 0.00000299 0.093 
Cellular Growth and 
Proliferation outgrowth outgrowth of cells 9.6E-09 -0.602 
Cell Morphology outgrowth outgrowth of neurites 0.000000108 -0.477 
Cellular Assembly and 
Organization outgrowth outgrowth of neurites 0.000000108 -0.477 
Cellular Development outgrowth outgrowth of neurites 0.000000108 -0.477 
Cellular Growth and 
Proliferation outgrowth outgrowth of neurites 0.000000108 -0.477 
Nervous System 
Development and 
Function outgrowth outgrowth of neurites 0.000000108 -0.477 
Tissue Development outgrowth outgrowth of neurites 0.000000108 -0.477 
Cellular Development outgrowth outgrowth of neurons 3.69E-08 -0.361 
Cellular Growth and 
Proliferation outgrowth outgrowth of neurons 3.69E-08 -0.361 
Nervous System 
Development and 
Function outgrowth outgrowth of neurons 3.69E-08 -0.361 
Tissue Development outgrowth outgrowth of neurons 3.69E-08 -0.361 
Cell Morphology outgrowth 
outgrowth of plasma 
membrane projections 0.000000087 -0.729 
Cellular Assembly and 
Organization outgrowth 
outgrowth of plasma 
membrane projections 0.000000087 -0.729 
Cancer ovarian adenocarcinoma ovarian adenocarcinoma 2.13E-09   
Endocrine System 
Disorders ovarian adenocarcinoma ovarian adenocarcinoma 2.13E-09   
Organismal Injury and 
Abnormalities ovarian adenocarcinoma ovarian adenocarcinoma 2.13E-09   
Reproductive System 
Disease ovarian adenocarcinoma ovarian adenocarcinoma 2.13E-09   
Cancer ovarian cancer ovarian cancer 3.11E-09   
Endocrine System 
Disorders ovarian cancer ovarian cancer 3.11E-09   
Organismal Injury and 





Disease ovarian cancer ovarian cancer 3.11E-09   
Cancer neoplasia 
Ovarian Cancer and 
Tumors 1.07E-10 -0.736 
Endocrine System 
Disorders neoplasia 
Ovarian Cancer and 
Tumors 1.07E-10 -0.736 
Organismal Injury and 
Abnormalities neoplasia 
Ovarian Cancer and 
Tumors 1.07E-10 -0.736 
Reproductive System 
Disease neoplasia 
Ovarian Cancer and 
Tumors 1.07E-10 -0.736 
Endocrine System 
Disorders ovarian lesion ovarian lesion 6.81E-11 -0.47 
Organismal Injury and 
Abnormalities ovarian lesion ovarian lesion 6.81E-11 -0.47 
Reproductive System 
Disease ovarian lesion ovarian lesion 6.81E-11 -0.47 
Cancer papillary adenocarcinoma papillary adenocarcinoma 0.000000737   
Organismal Injury and 
Abnormalities papillary adenocarcinoma papillary adenocarcinoma 0.000000737   
Cancer papillary carcinoma papillary carcinoma 0.000000891   
Organismal Injury and 
Abnormalities papillary carcinoma papillary carcinoma 0.000000891   
Cancer 
PDGFRA mutation positive 
gastrointestinal stromal tumor 
PDGFRA mutation 
positive gastrointestinal 
stromal tumor 0.000000207   
Gastrointestinal Disease 
PDGFRA mutation positive 
gastrointestinal stromal tumor 
PDGFRA mutation 
positive gastrointestinal 
stromal tumor 0.000000207   
Organismal Injury and 
Abnormalities 
PDGFRA mutation positive 
gastrointestinal stromal tumor 
PDGFRA mutation 
positive gastrointestinal 
stromal tumor 0.000000207   
Cancer pelvic cancer pelvic cancer 6.94E-17 0.015 
Organismal Injury and 
Abnormalities pelvic cancer pelvic cancer 6.94E-17 0.015 
Cancer pelvic tumor pelvic tumor 1.24E-17 -0.957 
Organismal Injury and 
Abnormalities pelvic tumor pelvic tumor 1.24E-17 -0.957 
Cardiovascular Disease peripheral arterial disease 
peripheral arterial 
disease 4.62E-08   
Cardiovascular Disease peripheral vascular disease 
peripheral vascular 
disease 3.04E-08 1.483 
Cancer 
Ph positive chronic myeloid leukemia in 
accelerated phase 
Ph positive chronic 
myeloid leukemia in 
accelerated phase 0.000000353   
Hematological Disease 
Ph positive chronic myeloid leukemia in 
accelerated phase 
Ph positive chronic 
myeloid leukemia in 
accelerated phase 0.000000353   
Immunological Disease 
Ph positive chronic myeloid leukemia in 
accelerated phase 
Ph positive chronic 
myeloid leukemia in 
accelerated phase 0.000000353   
Organismal Injury and 
Abnormalities 
Ph positive chronic myeloid leukemia in 
accelerated phase 
Ph positive chronic 
myeloid leukemia in 
accelerated phase 0.000000353   
Cancer 
Ph positive chronic myeloid leukemia in 
chronic phase 
Ph positive chronic 
myeloid leukemia in 
chronic phase 0.00000161   
Hematological Disease 
Ph positive chronic myeloid leukemia in 
chronic phase 
Ph positive chronic 
myeloid leukemia in 
chronic phase 0.00000161   
Immunological Disease 
Ph positive chronic myeloid leukemia in 
chronic phase 
Ph positive chronic 
myeloid leukemia in 
chronic phase 0.00000161   
Organismal Injury and 
Abnormalities 
Ph positive chronic myeloid leukemia in 
chronic phase 
Ph positive chronic 
myeloid leukemia in 
chronic phase 0.00000161   
Cancer 
Philadelphia positive chronic myeloid 
leukemia in blast crisis 
Philadelphia positive 
chronic myeloid leukemia 
in blast crisis 0.000000353   
Hematological Disease 
Philadelphia positive chronic myeloid 
leukemia in blast crisis 
Philadelphia positive 
chronic myeloid leukemia 
in blast crisis 0.000000353   
Immunological Disease 
Philadelphia positive chronic myeloid 
leukemia in blast crisis 
Philadelphia positive 
chronic myeloid leukemia 
in blast crisis 0.000000353   
Organismal Injury and 
Abnormalities 
Philadelphia positive chronic myeloid 
leukemia in blast crisis 
Philadelphia positive 
chronic myeloid leukemia 
in blast crisis 0.000000353   
Cancer 
Philadelphia-positive chronic myeloid 
leukemia 
Philadelphia-positive 





Philadelphia-positive chronic myeloid 
leukemia 
Philadelphia-positive 
chronic myeloid leukemia 0.00000246   
Immunological Disease 
Philadelphia-positive chronic myeloid 
leukemia 
Philadelphia-positive 
chronic myeloid leukemia 0.00000246   
Organismal Injury and 
Abnormalities 
Philadelphia-positive chronic myeloid 
leukemia 
Philadelphia-positive 
chronic myeloid leukemia 0.00000246   
Amino Acid Metabolism phosphorylation 
phosphorylation of L-








amino acid 9.11E-09 -3.846 
Amino Acid Metabolism phosphorylation 
phosphorylation of L-












protein 1.05E-12 -3.781 
Cardiovascular Disease preeclampsia preeclampsia 8.9E-09   
Organismal Injury and 
Abnormalities preeclampsia preeclampsia 8.9E-09   
Reproductive System 
Disease preeclampsia preeclampsia 8.9E-09   
Organismal Development production production of mucus 0.00000172 -1.394 
Cancer gastrointestinal stromal tumor 
progressive 
gastrointestinal stromal 
tumor 1.26E-09   
Gastrointestinal Disease gastrointestinal stromal tumor 
progressive 
gastrointestinal stromal 
tumor 1.26E-09   
Organismal Injury and 
Abnormalities gastrointestinal stromal tumor 
progressive 
gastrointestinal stromal 
tumor 1.26E-09   
Cancer malignant solid tumor 
progressive malignant 
solid tumor 0.0000014   
Organismal Injury and 
Abnormalities malignant solid tumor 
progressive malignant 
solid tumor 0.0000014   
Cancer malignant tumor 
progressive malignant 
tumor 0.00000261   
Organismal Injury and 
Abnormalities malignant tumor 
progressive malignant 
tumor 0.00000261   
Cancer 




tumor 6.81E-08   
Gastrointestinal Disease 




tumor 6.81E-08   
Organismal Injury and 
Abnormalities 




tumor 6.81E-08   
Cancer metastatic solid tumor 
progressive metastatic 
solid tumor 0.000000552   
Organismal Injury and 
Abnormalities metastatic solid tumor 
progressive metastatic 
solid tumor 0.000000552   
Cancer radioiodine-refractory thyroid cancer 
progressive radioiodine-
refractory thyroid cancer 0.00000232   
Endocrine System 
Disorders radioiodine-refractory thyroid cancer 
progressive radioiodine-
refractory thyroid cancer 0.00000232   
Organismal Injury and 
Abnormalities radioiodine-refractory thyroid cancer 
progressive radioiodine-
refractory thyroid cancer 0.00000232   
Cancer solid tumor progressive solid tumor 0.000000113   
Organismal Injury and 
Abnormalities solid tumor progressive solid tumor 0.000000113   
Cancer tumor progressive tumor 0.000000231   
Organismal Injury and 
Abnormalities tumor progressive tumor 0.000000231   
Cellular Development proliferation proliferation of blood cells 2.11E-08 -3.703 
Cellular Growth and 
Proliferation proliferation proliferation of blood cells 2.11E-08 -3.703 
Cancer proliferation 
proliferation of cancer 
cells 0.000000874 -1.33 
Cellular Development proliferation 
proliferation of cancer 
cells 0.000000874 -1.33 
Cellular Growth and 
Proliferation proliferation 
proliferation of cancer 




Organismal Injury and 
Abnormalities proliferation 
proliferation of cancer 
cells 0.000000874 -1.33 
Tumor Morphology proliferation 
proliferation of cancer 
cells 0.000000874 -1.33 
Cellular Growth and 
Proliferation proliferation proliferation of cells 2.98E-32 -1.617 
Cellular Growth and 
Proliferation proliferation 
proliferation of connective 
tissue cells 5.84E-12 -2.242 
Tissue Development proliferation 
proliferation of connective 




proliferation of endothelial 
cells 1.15E-09 -2.231 
Cellular Development proliferation 
proliferation of endothelial 
cells 1.15E-09 -2.231 
Cellular Function and 
Maintenance proliferation 
proliferation of endothelial 
cells 1.15E-09 -2.231 
Cellular Growth and 
Proliferation proliferation 
proliferation of endothelial 
cells 1.15E-09 -2.231 
Organismal Development proliferation 
proliferation of endothelial 
cells 1.15E-09 -2.231 
Tissue Development proliferation 
proliferation of endothelial 
cells 1.15E-09 -2.231 
Cellular Development proliferation 
proliferation of fibroblast 
cell lines 8.56E-09 -0.463 
Cellular Growth and 
Proliferation proliferation 
proliferation of fibroblast 




proliferation of fibroblast 
cell lines 8.56E-09 -0.463 
Cellular Development proliferation 
proliferation of 
hematopoietic cells 6.21E-08 -4.597 
Cellular Growth and 
Proliferation proliferation 
proliferation of 





hematopoietic cells 6.21E-08 -4.597 
Hematopoiesis proliferation 
proliferation of 
hematopoietic cells 6.21E-08 -4.597 
Cellular Development proliferation 
proliferation of 
hematopoietic progenitor 
cells 0.000000175 -4.401 














cells 0.000000175 -4.401 
Cellular Development proliferation 
proliferation of immune 
cells 0.00000104 -2.663 
Cellular Growth and 
Proliferation proliferation 
proliferation of immune 




proliferation of immune 
cells 0.00000104 -2.663 
Cellular Growth and 
Proliferation proliferation 
proliferation of lymphatic 




proliferation of lymphatic 
system cells 0.0000015 -1.684 
Cellular Development proliferation 
proliferation of muscle 
cells 0.000000331 -1.123 
Cellular Growth and 
Proliferation proliferation 
proliferation of muscle 
cells 0.000000331 -1.123 
Organ Development proliferation 
proliferation of muscle 
cells 0.000000331 -1.123 
Skeletal and Muscular 
System Development 
and Function proliferation 
proliferation of muscle 
cells 0.000000331 -1.123 
Tissue Development proliferation 
proliferation of muscle 
cells 0.000000331 -1.123 
Cellular Development proliferation 
proliferation of myeloid 
cells 0.00000309 -1.428 
Cellular Growth and 
Proliferation proliferation 
proliferation of myeloid 




proliferation of myeloid 




Cellular Development proliferation 
proliferation of neuronal 
cells 1.35E-11 -2.355 
Cellular Growth and 
Proliferation proliferation 
proliferation of neuronal 




proliferation of neuronal 
cells 1.35E-11 -2.355 
Tissue Development proliferation 
proliferation of neuronal 
cells 1.35E-11 -2.355 
Cellular Development proliferation 
proliferation of smooth 
muscle cells 0.000000573 -1.44 
Cellular Growth and 
Proliferation proliferation 
proliferation of smooth 
muscle cells 0.000000573 -1.44 
Organ Development proliferation 
proliferation of smooth 
muscle cells 0.000000573 -1.44 
Skeletal and Muscular 
System Development 
and Function proliferation 
proliferation of smooth 
muscle cells 0.000000573 -1.44 
Tissue Development proliferation 
proliferation of smooth 
muscle cells 0.000000573 -1.44 
Cancer proliferation proliferation of tumor cells 0.000000477 -1.321 
Cellular Development proliferation proliferation of tumor cells 0.000000477 -1.321 
Cellular Growth and 
Proliferation proliferation proliferation of tumor cells 0.000000477 -1.321 
Organismal Injury and 
Abnormalities proliferation proliferation of tumor cells 0.000000477 -1.321 




proliferation of vascular 
endothelial cells 0.00000333 -1.081 
Cellular Development proliferation 
proliferation of vascular 
endothelial cells 0.00000333 -1.081 
Cellular Function and 
Maintenance proliferation 
proliferation of vascular 
endothelial cells 0.00000333 -1.081 
Cellular Growth and 
Proliferation proliferation 
proliferation of vascular 
endothelial cells 0.00000333 -1.081 
Organismal Development proliferation 
proliferation of vascular 
endothelial cells 0.00000333 -1.081 
Tissue Development proliferation 
proliferation of vascular 
endothelial cells 0.00000333 -1.081 
Cancer prostate cancer prostate cancer 2.23E-08 -0.328 
Organismal Injury and 
Abnormalities prostate cancer prostate cancer 2.23E-08 -0.328 
Reproductive System 
Disease prostate cancer prostate cancer 2.23E-08 -0.328 
Cancer neoplasia 
Prostate Cancer and 
Tumors 3.48E-10 -1.279 
Organismal Injury and 
Abnormalities neoplasia 
Prostate Cancer and 
Tumors 3.48E-10 -1.279 
Reproductive System 
Disease neoplasia 
Prostate Cancer and 
Tumors 3.48E-10 -1.279 
Cancer prostatic carcinoma prostatic carcinoma 0.00000107 0.447 
Organismal Injury and 
Abnormalities prostatic carcinoma prostatic carcinoma 0.00000107 0.447 
Reproductive System 
Disease prostatic carcinoma prostatic carcinoma 0.00000107 0.447 
Organismal Injury and 
Abnormalities prostatic disease prostatic disease 6.15E-10 -1.245 
Reproductive System 
Disease prostatic disease prostatic disease 6.15E-10 -1.245 
Cell Signaling protein kinase cascade protein kinase cascade 0.000000258 -3.228 
Dermatological Diseases 
and Conditions psoriasis psoriasis 0.000000183 -1.539 
Cancer pulmonary metastasis pulmonary metastasis 0.00000192 -0.889 
Organismal Injury and 
Abnormalities pulmonary metastasis pulmonary metastasis 0.00000192 -0.889 
Respiratory Disease pulmonary metastasis pulmonary metastasis 0.00000192 -0.889 
Hematological System 
Development and 
Function quantity quantity of blood cells 2.46E-09 -3.317 




quantity of bone marrow 




Tissue Morphology quantity 
quantity of bone marrow 
cells 0.000000214 0.368 




quantity of hematopoietic 
cells 2.58E-08 -1.999 
Hematopoiesis quantity 
quantity of hematopoietic 
cells 2.58E-08 -1.999 
Tissue Morphology quantity 
quantity of hematopoietic 




quantity of hematopoietic 
progenitor cells 5.49E-08 -2.257 
Hematopoiesis quantity 
quantity of hematopoietic 
progenitor cells 5.49E-08 -2.257 
Tissue Morphology quantity 
quantity of hematopoietic 
progenitor cells 5.49E-08 -2.257 
Hematological System 
Development and 
Function quantity quantity of leukocytes 0.000000034 -3.709 




quantity of lymphatic 
system cells 1.56E-08 0.196 
Tissue Morphology quantity 
quantity of lymphatic 
system cells 1.56E-08 0.196 
Hematological System 
Development and 
Function quantity quantity of phagocytes 0.00000334 -0.711 
Inflammatory Response quantity quantity of phagocytes 0.00000334 -0.711 
Tissue Morphology quantity quantity of phagocytes 0.00000334 -0.711 
Cell-To-Cell Signaling 
and Interaction recruitment recruitment of blood cells 3.25E-08 -3.52 
Cellular Movement recruitment recruitment of blood cells 3.25E-08 -3.52 
Cell-To-Cell Signaling 
and Interaction recruitment recruitment of cells 0.000000012 -3.918 
Cellular Movement recruitment recruitment of cells 0.000000012 -3.918 
Cell-To-Cell Signaling 
and Interaction recruitment recruitment of leukocytes 2.84E-08 -3.611 
Cellular Movement recruitment recruitment of leukocytes 2.84E-08 -3.611 
Hematological System 
Development and 
Function recruitment recruitment of leukocytes 2.84E-08 -3.611 
Immune Cell Trafficking recruitment recruitment of leukocytes 2.84E-08 -3.611 
Cell-To-Cell Signaling 
and Interaction recruitment 
recruitment of 
phagocytes 5.46E-08 -4.072 
Cellular Movement recruitment 
recruitment of 





phagocytes 5.46E-08 -4.072 
Immune Cell Trafficking recruitment 
recruitment of 
phagocytes 5.46E-08 -4.072 
Inflammatory Response recruitment 
recruitment of 
phagocytes 5.46E-08 -4.072 
Cancer rectum cancer rectum cancer 0.00000229   
Gastrointestinal Disease rectum cancer rectum cancer 0.00000229   
Organismal Injury and 
Abnormalities rectum cancer rectum cancer 0.00000229   
Cancer rectum tumor rectum tumor 0.000000614   
Gastrointestinal Disease rectum tumor rectum tumor 0.000000614   
Organismal Injury and 
Abnormalities rectum tumor rectum tumor 0.000000614   
Cancer recurrent cancer recurrent cancer 1.1E-09   
Organismal Injury and 
Abnormalities recurrent cancer recurrent cancer 1.1E-09   
Cancer chordoma recurrent chordoma 3.32E-08   
Connective Tissue 
Disorders chordoma recurrent chordoma 3.32E-08   
Organismal Injury and 




Skeletal and Muscular 
Disorders chordoma recurrent chordoma 3.32E-08   
Cancer hematologic cancer 
recurrent hematologic 
cancer 3.57E-08   
Hematological Disease hematologic cancer 
recurrent hematologic 
cancer 3.57E-08   
Immunological Disease hematologic cancer 
recurrent hematologic 
cancer 3.57E-08   
Organismal Injury and 
Abnormalities hematologic cancer 
recurrent hematologic 
cancer 3.57E-08   
Cancer leukemia recurrent leukemia 0.000000912   
Hematological Disease leukemia recurrent leukemia 0.000000912   
Immunological Disease leukemia recurrent leukemia 0.000000912   
Organismal Injury and 
Abnormalities leukemia recurrent leukemia 0.000000912   
Cancer acute leukemia refractory acute leukemia 0.000000178   
Hematological Disease acute leukemia refractory acute leukemia 0.000000178   
Immunological Disease acute leukemia refractory acute leukemia 0.000000178   
Organismal Injury and 
Abnormalities acute leukemia refractory acute leukemia 0.000000178   
Cancer acute lymphocytic leukemia 
refractory acute 
lymphocytic leukemia 0.00000225   
Hematological Disease acute lymphocytic leukemia 
refractory acute 
lymphocytic leukemia 0.00000225   
Immunological Disease acute lymphocytic leukemia 
refractory acute 
lymphocytic leukemia 0.00000225   
Organismal Injury and 
Abnormalities acute lymphocytic leukemia 
refractory acute 
lymphocytic leukemia 0.00000225   
Cancer hematologic cancer 
refractory hematologic 
cancer 1.59E-08   
Hematological Disease hematologic cancer 
refractory hematologic 
cancer 1.59E-08   
Immunological Disease hematologic cancer 
refractory hematologic 
cancer 1.59E-08   
Organismal Injury and 
Abnormalities hematologic cancer 
refractory hematologic 
cancer 1.59E-08   
Cancer leukemia refractory leukemia 6.43E-08   
Hematological Disease leukemia refractory leukemia 6.43E-08   
Immunological Disease leukemia refractory leukemia 6.43E-08   
Organismal Injury and 
Abnormalities leukemia refractory leukemia 6.43E-08   
Cancer malignant lymphoid neoplasm 
refractory malignant 
lymphoid neoplasm 0.000000314   
Hematological Disease malignant lymphoid neoplasm 
refractory malignant 
lymphoid neoplasm 0.000000314   
Immunological Disease malignant lymphoid neoplasm 
refractory malignant 
lymphoid neoplasm 0.000000314   
Organismal Injury and 
Abnormalities malignant lymphoid neoplasm 
refractory malignant 
lymphoid neoplasm 0.000000314   
Cancer malignant solid tumor 
refractory malignant solid 
tumor 0.00000224   
Organismal Injury and 
Abnormalities malignant solid tumor 
refractory malignant solid 
tumor 0.00000224   
Cancer malignant tumor 
refractory malignant 
tumor 1.04E-10   
Organismal Injury and 
Abnormalities malignant tumor 
refractory malignant 
tumor 1.04E-10   
Cancer metastasis refractory metastasis 1.41E-08   
Organismal Injury and 
Abnormalities metastasis refractory metastasis 1.41E-08   
Cancer metastatic colorectal cancer 
refractory metastatic 
colorectal cancer 6.81E-08   
Gastrointestinal Disease metastatic colorectal cancer 
refractory metastatic 
colorectal cancer 6.81E-08   
Organismal Injury and 
Abnormalities metastatic colorectal cancer 
refractory metastatic 
colorectal cancer 6.81E-08   
Cancer metastatic solid tumor 
refractory metastatic solid 
tumor 2.76E-09   
Organismal Injury and 
Abnormalities metastatic solid tumor 
refractory metastatic solid 





















lymphoblastic leukemia 0.000000353   






lymphoblastic leukemia 0.000000353   
Cancer acute leukemia relapsed acute leukemia 0.000000671   
Hematological Disease acute leukemia relapsed acute leukemia 0.000000671   
Immunological Disease acute leukemia relapsed acute leukemia 0.000000671   
Organismal Injury and 
Abnormalities acute leukemia relapsed acute leukemia 0.000000671   
Cancer relapsed colorectal cancer 
relapsed colorectal 
cancer 3.11E-08   
Gastrointestinal Disease relapsed colorectal cancer 
relapsed colorectal 
cancer 3.11E-08   
Organismal Injury and 
Abnormalities relapsed colorectal cancer 
relapsed colorectal 
cancer 3.11E-08   
Cancer hematologic cancer 
relapsed hematologic 
cancer 2.08E-08   
Hematological Disease hematologic cancer 
relapsed hematologic 
cancer 2.08E-08   
Immunological Disease hematologic cancer 
relapsed hematologic 
cancer 2.08E-08   
Organismal Injury and 
Abnormalities hematologic cancer 
relapsed hematologic 
cancer 2.08E-08   
Cancer malignant lymphoid neoplasm 
relapsed malignant 
lymphoid neoplasm 0.00000287   
Hematological Disease malignant lymphoid neoplasm 
relapsed malignant 
lymphoid neoplasm 0.00000287   
Immunological Disease malignant lymphoid neoplasm 
relapsed malignant 
lymphoid neoplasm 0.00000287   
Organismal Injury and 
Abnormalities malignant lymphoid neoplasm 
relapsed malignant 


















lymphoblastic leukemia 0.000000353   






lymphoblastic leukemia 0.000000353   
Cancer renal cancer renal cancer 0.000000659 -0.378 
Organismal Injury and 
Abnormalities renal cancer renal cancer 0.000000659 -0.378 
Renal and Urological 
Disease renal cancer renal cancer 0.000000659 -0.378 
Cancer neoplasia 
Renal Cancer and 
Tumors 9.73E-08 -0.707 
Organismal Injury and 
Abnormalities neoplasia 
Renal Cancer and 
Tumors 9.73E-08 -0.707 
Renal and Urological 
Disease neoplasia 
Renal Cancer and 
Tumors 9.73E-08 -0.707 
Cancer renal cell cancer renal cell cancer 0.00000102   
Organismal Injury and 
Abnormalities renal cell cancer renal cell cancer 0.00000102   
Renal and Urological 
Disease renal cell cancer renal cell cancer 0.00000102   
Organismal Injury and 
Abnormalities renal lesion renal lesion 7.38E-08 0.045 
Renal and Urological 
Disease renal lesion renal lesion 7.38E-08 0.045 
Infectious Diseases replication 
replication of Murine 
herpesvirus 4 0.000000312 2.303 
Infectious Diseases replication replication of RNA virus 0.000000657 2.312 









Cancer respiratory system tumor respiratory system tumor 0.00000217 -1.437 
Organismal Injury and 
Abnormalities respiratory system tumor respiratory system tumor 0.00000217 -1.437 
Respiratory Disease respiratory system tumor respiratory system tumor 0.00000217 -1.437 
Hereditary Disorder Rett syndrome Rett Syndrome 0.00000189   
Neurological Disease Rett syndrome Rett Syndrome 0.00000189   
Organismal Injury and 
Abnormalities Rett syndrome Rett Syndrome 0.00000189   
Connective Tissue 
Disorders rheumatic disease Rheumatic Disease 3.11E-12 -1.519 
Inflammatory Disease rheumatic disease Rheumatic Disease 3.11E-12 -1.519 
Skeletal and Muscular 
Disorders rheumatic disease Rheumatic Disease 3.11E-12 -1.519 
Connective Tissue 
Disorders rheumatoid arthritis rheumatoid arthritis 5.95E-08 -2.552 
Immunological Disease rheumatoid arthritis rheumatoid arthritis 5.95E-08 -2.552 
Inflammatory Disease rheumatoid arthritis rheumatoid arthritis 5.95E-08 -2.552 
Inflammatory Response rheumatoid arthritis rheumatoid arthritis 5.95E-08 -2.552 
Skeletal and Muscular 
Disorders rheumatoid arthritis rheumatoid arthritis 5.95E-08 -2.552 
Neurological Disease seizures seizures 0.000000259 0.435 
Cancer serous neoplasm serous neoplasm 2.17E-11   
Organismal Injury and 
Abnormalities serous neoplasm serous neoplasm 2.17E-11   
Cancer serous ovarian carcinoma serous ovarian carcinoma 8.24E-09   
Endocrine System 
Disorders serous ovarian carcinoma serous ovarian carcinoma 8.24E-09   
Organismal Injury and 
Abnormalities serous ovarian carcinoma serous ovarian carcinoma 8.24E-09   
Reproductive System 
Disease serous ovarian carcinoma serous ovarian carcinoma 8.24E-09   
Cell Morphology size size of cells 0.00000165   
Dermatological Diseases 
and Conditions skin lesion skin lesion 0.000000294 -2.429 
Cancer skin tumor skin tumor 0.00000343 -1.785 
Dermatological Diseases 
and Conditions skin tumor skin tumor 0.00000343 -1.785 
Organismal Injury and 
Abnormalities skin tumor skin tumor 0.00000343 -1.785 
Cell Signaling 
small GTPase mediated signal 
transduction 
small GTPase mediated 
signal transduction 7.17E-10 1.055 
Cancer smooth muscle tumor smooth muscle tumor 1.11E-11   
Organismal Injury and 
Abnormalities smooth muscle tumor smooth muscle tumor 1.11E-11   
Skeletal and Muscular 
Disorders smooth muscle tumor smooth muscle tumor 1.11E-11   
Cancer solid tumor of head and neck 
solid tumor of head and 
neck 2.94E-09 -1.493 
Organismal Injury and 
Abnormalities solid tumor of head and neck 
solid tumor of head and 
neck 2.94E-09 -1.493 
Cell Morphology sprouting sprouting 7.1E-09 -1.716 
Cancer squamous-cell carcinoma squamous-cell carcinoma 0.000001 -0.946 
Organismal Injury and 
Abnormalities squamous-cell carcinoma squamous-cell carcinoma 0.000001 -0.946 
Protein Degradation stabilization stabilization of protein 0.00000207   
Protein Synthesis stabilization stabilization of protein 0.00000207   
Organismal Survival survival survival of organism 0.000000555 -1.686 
Carbohydrate 
Metabolism synthesis synthesis of carbohydrate 0.00000337 -2.63 
Lipid Metabolism synthesis synthesis of lipid 1.7E-09 -2.109 
Small Molecule 
Biochemistry synthesis synthesis of lipid 1.7E-09 -2.109 
Cancer gastrointestinal stromal tumor 
systemic gastrointestinal 
stromal tumor 0.000000054   
Gastrointestinal Disease gastrointestinal stromal tumor 
systemic gastrointestinal 




Organismal Injury and 
Abnormalities gastrointestinal stromal tumor 
systemic gastrointestinal 
stromal tumor 0.000000054   
Cancer systemic mastocytosis systemic mastocytosis 0.00000232   
Hematological Disease systemic mastocytosis systemic mastocytosis 0.00000232   
Immunological Disease systemic mastocytosis systemic mastocytosis 0.00000232   
Organismal Injury and 
Abnormalities systemic mastocytosis systemic mastocytosis 0.00000232   
Cell-mediated Immune 
Response development T cell development 2.68E-08 -4.516 
Cellular Development development T cell development 2.68E-08 -4.516 
Cellular Function and 
Maintenance development T cell development 2.68E-08 -4.516 
Cellular Growth and 
Proliferation development T cell development 2.68E-08 -4.516 
Hematological System 
Development and 
Function development T cell development 2.68E-08 -4.516 
Hematopoiesis development T cell development 2.68E-08 -4.516 
Lymphoid Tissue 
Structure and 
Development development T cell development 2.68E-08 -4.516 
Tissue Development development T cell development 2.68E-08 -4.516 
Cell-mediated Immune 
Response homeostasis T cell homeostasis 3.99E-08 -4.6 
Cellular Function and 
Maintenance homeostasis T cell homeostasis 3.99E-08 -4.6 
Hematological System 
Development and 
Function homeostasis T cell homeostasis 3.99E-08 -4.6 
Cancer thoracic neoplasm thoracic neoplasm 0.000000358 -1.351 
Organismal Injury and 
Abnormalities thoracic neoplasm thoracic neoplasm 0.000000358 -1.351 
Gene Expression transactivation transactivation 2.48E-13 -2.904 
Gene Expression transactivation transactivation of RNA 9.67E-12 -2.62 
Gene Expression transcription transcription 1.98E-13 -4.287 
Gene Expression transcription transcription of DNA 5.7E-12 -3.333 
Gene Expression transcription transcription of RNA 8.32E-13 -4.054 
Cancer transformation 
transformation of 
fibroblast cell lines 3.8E-15 -0.89 
Cellular Movement transmigration transmigration of cells 0.000000295 -3.146 
Cell Morphology tubulation tubulation of cells 0.00000262 -5.395 
Tissue Development tubulation tubulation of cells 0.00000262 -5.395 
Cancer tumorigenesis 
tumorigenesis of genital 
organ 4.44E-22 -1.335 
Organismal Injury and 
Abnormalities tumorigenesis 
tumorigenesis of genital 
organ 4.44E-22 -1.335 
Reproductive System 
Disease tumorigenesis 
tumorigenesis of genital 
organ 4.44E-22 -1.335 
Cancer tumorigenesis 
tumorigenesis of 
reproductive tract 2.67E-19 -0.937 
Organismal Injury and 
Abnormalities tumorigenesis 
tumorigenesis of 




reproductive tract 2.67E-19 -0.937 
Cancer tumorigenesis tumorigenesis of tissue 3.4E-25 -2.35 
Organismal Injury and 
Abnormalities tumorigenesis tumorigenesis of tissue 3.4E-25 -2.35 
Post-Translational 
Modification ubiquitination ubiquitination 0.00000229 0.106 
Cancer recurrent cancer 
unresectable recurrent 
cancer 0.00000364   
Organismal Injury and 
Abnormalities recurrent cancer 
unresectable recurrent 
cancer 0.00000364   
Cancer upper aerodigestive tract carcinoma 
upper aerodigestive tract 
carcinoma 0.0000032   
Organismal Injury and 
Abnormalities upper aerodigestive tract carcinoma 
upper aerodigestive tract 
carcinoma 0.0000032   




Organismal Injury and 
Abnormalities urinary tract cancer urinary tract cancer 6.99E-08 -0.707 
Renal and Urological 
Disease urinary tract cancer urinary tract cancer 6.99E-08 -0.707 
Cancer urinary tract tumor urinary tract tumor 0.000000281 -1 
Organismal Injury and 
Abnormalities urinary tract tumor urinary tract tumor 0.000000281 -1 
Renal and Urological 
Disease urinary tract tumor urinary tract tumor 0.000000281 -1 
Cancer urogenital cancer urogenital cancer 1.17E-17 -0.39 
Organismal Injury and 
Abnormalities urogenital cancer urogenital cancer 1.17E-17 -0.39 
Cancer uterine cancer uterine cancer 0.000000828   
Organismal Injury and 
Abnormalities uterine cancer uterine cancer 0.000000828   
Reproductive System 
Disease uterine cancer uterine cancer 0.000000828   
Cancer uterine leiomyoma uterine leiomyoma 5.74E-09   
Organismal Injury and 
Abnormalities uterine leiomyoma uterine leiomyoma 5.74E-09   
Reproductive System 
Disease uterine leiomyoma uterine leiomyoma 5.74E-09   
Skeletal and Muscular 
Disorders uterine leiomyoma uterine leiomyoma 5.74E-09   
Cancer uterine tumor uterine tumor 1.3E-13 -0.313 
Organismal Injury and 
Abnormalities uterine tumor uterine tumor 1.3E-13 -0.313 
Reproductive System 
Disease uterine tumor uterine tumor 1.3E-13 -0.313 
Cardiovascular System 
Development and 
Function vascularization vascularization 0.00000143 -1.946 
Cardiovascular System 
Development and 
Function vasculogenesis vasculogenesis 4.61E-21 -5.068 
Organismal Development vasculogenesis vasculogenesis 4.61E-21 -5.068 
Cardiovascular Disease vaso-occlusion vaso-occlusion 9.24E-08 -1.648 
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POSTN, PRDX2, PTGES, PTGS1, PTPN11, RABGGTB, RASSF1, RECK, REL, RET, RGCC, RNF144B, RRM1, SCD, SERPINB9, SFRP1, 
SIAH2, SKP1, SLC39A4, SLIT2, SMAD7, SMO, SNRPG, SORT1, SOX17, SPINT2, TBC1D2B, TBX3, TCEB1, TEK, TET2, TFPI, TFPI2, 




ABCA8, ABCB1, ABCG2, ABL1, ACADS, ACAT1, ACE, ACO1, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS15, ADAMTS5, ADAMTS9, 
ADARB1, ADGRG1, ADH5, ADM, ADORA1, ADRA2B, ADRA2C, ADSL, AFAP1, AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, AKR1B1, 
AKR7A2, AKT3, ALAD, ALAS1, ALDH1A2, ALDH1B1, ALDH2, ALDH7A1, ALPL, ANGPTL4, ANK3, ANPEP, ANTXR2, ANXA1, ANXA11, 
ANXA3, AP2S1, APBA1, AQP3, AR, ARAP3, ARIH2, ARL4D, ARL5A, ASB5, ATIC, ATP1B3, ATP8B1, AZGP1, B4GAT1, BAG1, BAMBI, 
BASP1, BDH1, BECN1, BEX1, BEX4, BHLHE40, BICC1, BIRC3, BLVRB, BMP2, BMP5, BNIP3, BST2, BTRC, C16orf45, C1orf115, C2orf88, 
C9orf16, CADM1, CALCRL, CAMK2N1, CAP2, CAPN5, CARD16, CASC3, CASP2, CASP4, CBL, CBS/CBSL, CCDC68, CCL2, CCT4, CCT5, 
CD109, CD34, CD83, CD9, CDC25A, CDC25B, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CFI, CHD1, CHRDL2, CKB, CKS2, CLGN, 
CLIC2, CLMN, CLU, CMTM8, CNN1, CNRIP1, CNTFR, CNTNAP1, COBLL1, COL15A1, COL6A1, COL6A3, COLEC12, COPS2, CPA3, 
CRELD1, CRIPAK, CRYZ, CSE1L, CSF1, CSF3R, CTF1, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL8, 
CXCR4, CYP1B1, CYSLTR2, DAB2, DAB2IP, DACH1, DBI, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, DFFB, DGAT2, DGKA, 
DHDDS, DHX32, DLC1, DMC1, DNAJC15, DNHD1, DNMT1, DNMT3B, DPP4, DPYD, DRG1, DSG2, DSTN, DTNA, DTX1, DUSP1, DUSP2, 
DUSP6, DYNC1I1, DYNLRB1, EBF4, EBP, ECHS1, EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EFS, EGFR, EGR1, EGR3, EHHADH, 
EIF2AK1, EIF3H, ELMO1, ELOVL7, EMCN, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, 
EPHB4, EPS8, ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETS1, ETS2, ETV1, EXOSC4, FABP5, FAM171A1, FAM65C, FANCC, FBN1, 
FCGR3A/FCGR3B, FCN3, FDFT1, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGL2, FH, FHIT, FLT1, FLT3LG, FLT4, FOXF1, FPGS, FSTL3, 
FXYD1, FZD4, FZD7, GABARAPL2, GABBR1, GABRA4, GABRD, GADD45A, GAS1, GATA3, GBP2, GCDH, GCH1, GGPS1, GIT1, GLRX, 
GLRX2, GLRX3, GNAQ, GNG11, GNRH1, GOT1, GPAA1, GPI, GPR4, GRIN3A, GSTM5, GSTO1, GUCY1A2, GYG2, HAGH, HAND1, 
HBA1/HBA2, HBEGF, HCLS1, HDAC6, HDAC7, HEPH, HIBCH, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HLA-DRA, HMGA1, HN1, 
HOPX, HOXB2, HSD11B2, HSD17B10, HSD17B11, HSPA5, HTRA1, ICAM1, ID1, ID2, ID3, IDO1, IER3, IFIH1, IFIT3, IFITM1, IFITM2, 
IGFBP2, IGFBP6, IKBKB, IL15RA, IL18R1, IL1R1, IL2RB, IL33, IL6, IL6R, IPO7, IQGAP1, IRF1, ISG20, ISOC1, ITGA6, ITGB3, ITGB4, 
ITIH5, ITM2A, ITPR1, ITPRIPL2, IVD, JAG1, JAG2, JAK2, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, KPNA3, 
LACTB, LAMA3, LAPTM4B, LASP1, LAYN, LDB2, LDHA, LGALS9, LHFPL2, LIF, LIFR, LINC00152, LPCAT2, LRRK2, LTBP4, LTF, LY6E, 
LYN, LYZ, MAFB, MAL, MALAT1, MANF, MAOA, MAP3K1, MAPK11, MASP1, MCM4, MDH2, MECOM, MEOX2, MERTK, MEX3D, MGLL, 
MGMT, MICAL2, MICB, MIF, MIPEP, mir-631, MITF, MMP14, MOXD1, MPP1, MRPS23, MSC, MST1R, MSX1, MT1E, MUM1L1, MUT, MX1, 
MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, NCOA3, NDN, NDRG1, NDUFB7, NDUFS7, NEAT1, NEDD4, NEDD9, NEGR1, 
NEIL1, NEURL1B, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), NR0B2, NR4A2, NRN1, NT5E, NTRK1, NUDT1, NUDT16, 
NUP37, OAS3, OCLN, ODC1, OLFML3, OSMR, OSR2, P4HA1, PA2G4, PAFAH1B1, PAICS, PALLD, PARK2, PCCA, PCDH1, PDE5A, 
PDE8B, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PDXDC2P, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, PIK3R3, PIM1, PIM3, PKIA, 
PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLCL1, PLEKHB1, PLIN2, PLIN3, PLPP3, PLS3, PLSCR4, PMAIP1, PNP, PODN, POLB, 
POSTN, POU5F1, PPIF, PPIH, PPM1H, PPP1R3C, PPP2CA, PRDX1, PRDX2, PRKAA2, PRKCH, PRKD3, PRMT1, PRMT5, PRNP, PROX1, 
PRPF6, PRRC2C, PRRX1, PSMA7, PSMB3, PSMB4, PSMD14, PSMD4, PSMF1, PTBP1, PTGER4, PTGES, PTGFRN, PTGIS, PTGR1, 
PTGS1, PTN, PTPN11, PTPRF, PTPRN2, PTX3, PXDN, PXN, RABGGTB, RAD50, RAMP1, RAMP2, RAN, RAPGEF3, RARA, RARG, 
RASA4, RASSF1, RCAN2, RCHY1, RECK, REL, RET, RGCC, RGL2, RGN, RNF144A, RNF144B, ROBO4, RPS4Y1, RREB1, RRM1, 
RSRP1, RUVBL1, S100A8, S100A9, SAMD9L, SCARA5, SCD, SCN1B, SCN7A, SDF2L1, SDHB, SDHD, SDPR, SECTM1, SEL1L3, SELE, 
SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SIAH2, SIRT5, SKI, SKP1, SLC16A1, SLC16A3, SLC16A5, SLC2A14, SLC2A3, SLC39A4, 
SLFN11, SLIT2, SMAD3, SMAD7, SMO, SMS, SNAI2, SNCAIP, SND1, SNRK, SNRPF, SNRPG, SOCS3, SOD1, SORBS2, SORD, SORT1, 
SOX17, SPEN, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, STAMBP, STC1, STIM2, STK38L, STX3, SYNPO2, SYNPO2L, TACR2, 
TAGLN2, TBC1D2B, TBX3, TBXA2R, TCEB1, TCF21, TCP1, TEK, TET2, TET3, TF, TFDP2, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, 
THBD, THBS2, THRB, TIMP2, TLR4, TLX1, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP2, TNFAIP3, TNFRSF10A, TNFRSF11B, 
TNFSF10, TNKS2, TNS2, TPD52L1, TPM3, TPM4, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN4, TSPAN5, TSPAN7, TTLL1, TUBA4A, 
TUBA8, TUBB4B, TWF1, TXNRD1, UBE2S, UBE2T, UBE3A, UCHL1, UGP2, UNC5C, URI1, UROD, UTRN, VASH2, VCL, VCP, VDAC1, 
VDAC2, VEGFC, VIPR1, VPS37A, VSIG10, VSTM2L, VTN, WBSCR22, WEE1, WFS1, WISP1, WISP2, WNT5B, WT1, WT1-AS, XAF1, XK, 
YBX3, YES1, YWHAQ, ZAK, ZFP36, ZFP36L2, ZFPM2, ZNF217 
abdominal 
neoplasm 
ABCA8, ABCB1, ABCG2, ABL1, ACADS, ACAT1, ACE, ACO1, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS15, ADAMTS5, ADAMTS9, 
ADARB1, ADGRG1, ADH5, ADM, ADORA1, ADRA2B, ADRA2C, ADSL, AFAP1, AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, AKR1B1, 
AKR7A2, AKT3, ALAD, ALAS1, ALDH1A2, ALDH1B1, ALDH2, ALDH7A1, ALPL, ANGPTL4, ANK3, ANPEP, ANTXR2, ANXA1, ANXA11, 
ANXA3, AP2S1, APBA1, AQP3, AR, ARAP3, ARIH2, ARL4D, ARL5A, ASB5, ATIC, ATP1B3, ATP8B1, AZGP1, B4GAT1, BAG1, BAMBI, 
BASP1, BDH1, BECN1, BEX1, BEX4, BHLHE40, BICC1, BIRC3, BLVRB, BMP2, BMP5, BNIP3, BST2, BTRC, C16orf45, C1orf115, C2orf88, 
C9orf16, CADM1, CALCRL, CAMK2N1, CAP2, CAPN5, CARD16, CASC3, CASP2, CASP4, CBL, CBS/CBSL, CCDC68, CCL2, CCT4, CCT5, 
CD109, CD34, CD83, CD9, CDC25A, CDC25B, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CFI, CHD1, CHRDL2, CKB, CKS2, CLGN, 
CLIC2, CLMN, CLU, CMTM8, CNN1, CNRIP1, CNTFR, CNTNAP1, COBLL1, COL15A1, COL6A1, COL6A3, COLEC12, COPS2, CPA3, 
CRELD1, CRIPAK, CRYZ, CSE1L, CSF1, CSF3R, CTF1, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL8, 
CXCR4, CYP1B1, CYSLTR2, DAB2, DAB2IP, DACH1, DBI, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, DFFB, DGAT2, DGKA, 
DHDDS, DHX32, DLC1, DMC1, DNAJC15, DNHD1, DNMT1, DNMT3B, DPP4, DPYD, DRG1, DSG2, DSTN, DTNA, DTX1, DUSP1, DUSP2, 
DUSP6, DYNC1I1, DYNLRB1, EBF4, EBP, ECHS1, EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EFS, EGFR, EGR1, EGR3, EHHADH, 
EIF2AK1, EIF3H, ELMO1, ELOVL7, EMCN, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, 






FCGR3A/FCGR3B, FCN3, FDFT1, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGL2, FH, FHIT, FLT1, FLT3LG, FLT4, FOXF1, FPGS, FSTL3, 
FXYD1, FZD4, FZD7, GABARAPL2, GABBR1, GABRA4, GABRD, GADD45A, GAS1, GATA3, GBP2, GCDH, GCH1, GGPS1, GIT1, GLRX, 
GLRX2, GLRX3, GNAQ, GNG11, GNRH1, GOT1, GPAA1, GPI, GPR4, GRIN3A, GSTM5, GSTO1, GUCY1A2, GYG2, HAGH, HAND1, 
HBA1/HBA2, HBEGF, HCLS1, HDAC6, HDAC7, HEPH, HIBCH, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HLA-DRA, HMGA1, HN1, 
HOPX, HOXB2, HSD11B2, HSD17B10, HSD17B11, HSPA5, HTRA1, ICAM1, ID1, ID2, ID3, IDO1, IER3, IFIH1, IFIT3, IFITM1, IFITM2, 
IGFBP2, IGFBP6, IKBKB, IL15RA, IL18R1, IL1R1, IL2RB, IL33, IL6, IL6R, IPO7, IQGAP1, IRF1, ISG20, ISOC1, ITGA6, ITGB3, ITGB4, 
ITIH5, ITM2A, ITPR1, ITPRIPL2, IVD, JAG1, JAG2, JAK2, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, KPNA3, 
LACTB, LAMA3, LAPTM4B, LASP1, LAYN, LDB2, LDHA, LGALS9, LHFPL2, LIF, LIFR, LINC00152, LPCAT2, LRRK2, LTBP4, LTF, LY6E, 
LYN, LYZ, MAFB, MAL, MALAT1, MANF, MAOA, MAP3K1, MAPK11, MASP1, MCM4, MDH2, MECOM, MEOX2, MERTK, MEX3D, MGLL, 
MGMT, MICAL2, MICB, MIF, MIPEP, mir-631, MITF, MMP14, MOXD1, MPP1, MRPS23, MSC, MST1R, MSX1, MT1E, MUM1L1, MUT, MX1, 
MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, NCOA3, NDN, NDRG1, NDUFB7, NDUFS7, NEAT1, NEDD4, NEDD9, NEGR1, 
NEIL1, NEURL1B, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), NR0B2, NR4A2, NRN1, NT5E, NTRK1, NUDT1, NUDT16, 
NUP37, OAS3, OCLN, ODC1, OLFML3, OSMR, OSR2, P4HA1, PA2G4, PAFAH1B1, PAICS, PALLD, PARK2, PCCA, PCDH1, PDE5A, 
PDE8B, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PDXDC2P, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, PIK3R3, PIM1, PIM3, PKIA, 
PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLCL1, PLEKHB1, PLIN2, PLIN3, PLPP3, PLS3, PLSCR4, PMAIP1, PNP, PODN, POLB, 
POSTN, POU5F1, PPIF, PPIH, PPM1H, PPP1R3C, PPP2CA, PRDX1, PRDX2, PRKAA2, PRKCH, PRKD3, PRMT1, PRMT5, PRNP, PROX1, 
PRPF6, PRRC2C, PRRX1, PSMA7, PSMB3, PSMB4, PSMD14, PSMD4, PSMF1, PTBP1, PTGER4, PTGES, PTGFRN, PTGIS, PTGR1, 
PTGS1, PTN, PTPN11, PTPRF, PTPRN2, PTX3, PXDN, PXN, RABGGTB, RAD50, RAMP1, RAMP2, RAN, RAPGEF3, RARA, RARG, 
RASA4, RASSF1, RCAN2, RCHY1, RECK, REL, RET, RGCC, RGL2, RGN, RNF144A, RNF144B, ROBO4, RPS4Y1, RREB1, RRM1, 
RSRP1, RUVBL1, S100A8, S100A9, SAMD9L, SCARA5, SCD, SCN1B, SCN7A, SDF2L1, SDHB, SDHD, SDPR, SECTM1, SEL1L3, SELE, 
SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SIAH2, SIRT5, SKI, SKP1, SLC16A1, SLC16A3, SLC16A5, SLC2A14, SLC2A3, SLC39A4, 
SLFN11, SLIT2, SMAD3, SMAD7, SMO, SMS, SNAI2, SNCAIP, SND1, SNRK, SNRPF, SNRPG, SOCS3, SOD1, SORBS2, SORD, SORT1, 
SOX17, SPEN, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, STAMBP, STC1, STIM2, STK38L, STX3, SYNPO2, SYNPO2L, TACR2, 
TAGLN2, TBC1D2B, TBX3, TBXA2R, TCEB1, TCF21, TCP1, TEK, TET2, TET3, TF, TFDP2, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, 
THBD, THBS2, THRB, TIMP2, TLR4, TLX1, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP2, TNFAIP3, TNFRSF10A, TNFRSF11B, 
TNFSF10, TNKS2, TNS2, TPD52L1, TPM3, TPM4, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN4, TSPAN5, TSPAN7, TTLL1, TUBA4A, 
TUBA8, TUBB4B, TWF1, TXNRD1, UBE2S, UBE2T, UBE3A, UCHL1, UGP2, UNC5C, URI1, UROD, UTRN, VASH2, VCL, VCP, VDAC1, 
VDAC2, VEGFC, VIPR1, VPS37A, VSIG10, VSTM2L, VTN, WBSCR22, WEE1, WFS1, WISP1, WISP2, WNT5B, WT1, WT1-AS, XAF1, XK, 
YBX3, YES1, YWHAQ, ZAK, ZFP36, ZFP36L2, ZFPM2, ZNF217 
CBS/CBSL, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL12, DDR1, DOCK8, ENTPD1, FGF1, FLT3LG, IL33, INPP5D, IRF1, ITGAX, LDLR, 




CBS/CBSL, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL12, DDR1, DOCK8, ENTPD1, FGF1, FLT3LG, IL33, INPP5D, IRF1, ITGAX, LDLR, 




CBS/CBSL, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL12, DDR1, DOCK8, ENTPD1, FGF1, FLT3LG, IL33, INPP5D, IRF1, ITGAX, LDLR, 




CBS/CBSL, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL12, DDR1, DOCK8, ENTPD1, FGF1, FLT3LG, IL33, INPP5D, IRF1, ITGAX, LDLR, 




ANXA1, BCL3, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, DDR1, DOCK1, DOCK8, DUSP1, EDN1, EGR1, ENPP2, ENTPD1, ETS2, F2RL3, FCGR3A/FCGR3B, FGF1, FLT3LG, FLT4, 
GATA2, GNAQ, GPR17, ICAM1, ICOSLG/LOC102723996, IER3, IKBKB, IL1R1, IL33, IL6, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, KLF2, 
L3MBTL3, LDLR, MAML1, MIF, MLLT11, MYC, MYD88, NOTCH1, NT5E, OCLN, PAFAH1B1, PIM1, PLAU, POSTN, PTX3, RARA, RET, 
RGS16, RIPK3, S100A8, S100A9, S1PR1, S1PR2, SELE, SH3BP2, SMAD7, SOD1, SOS1, STAT6, TAL1, TGFB1, THBD, TIMP2, TLR4, 
TNF, TNFRSF21, TNFSF10, VEGFC 
accumulation of 
blood cells 
ANXA1, BCL3, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, DDR1, DOCK1, DOCK8, DUSP1, EDN1, EGR1, ENPP2, ENTPD1, ETS2, F2RL3, FCGR3A/FCGR3B, FGF1, FLT3LG, FLT4, 
GATA2, GNAQ, GPR17, ICAM1, ICOSLG/LOC102723996, IER3, IKBKB, IL1R1, IL33, IL6, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, KLF2, 
L3MBTL3, LDLR, MAML1, MIF, MLLT11, MYC, MYD88, NOTCH1, NT5E, OCLN, PAFAH1B1, PIM1, PLAU, POSTN, PTX3, RARA, RET, 
RGS16, RIPK3, S100A8, S100A9, S1PR1, S1PR2, SELE, SH3BP2, SMAD7, SOD1, SOS1, STAT6, TAL1, TGFB1, THBD, TIMP2, TLR4, 
TNF, TNFRSF21, TNFSF10, VEGFC 
accumulation of 
blood cells 
ABL1, ANXA1, AR, BCL3, BMP4, CBS/CBSL, CCDC124, CCL11, CCL2, CD200, CD40, CDKN1C, CEBPA, CLU, CSF1, CTF1, CX3CL1, 
CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, DDR1, DOCK1, DOCK8, DUSP1, DYRK1B, EDN1, EGR1, ENG, ENPP2, ENTPD1, 
ETS2, F2RL3, FANCC, FCGR3A/FCGR3B, FGF1, FHIT, FLT1, FLT3LG, FLT4, GATA2, GNAQ, GPR17, ICAM1, ICOSLG/LOC102723996, 
ID1, IER3, IFI16, IKBKB, IL1R1, IL33, IL6, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KDR, KIT, KLF2, L3MBTL3, LDLR, LIF, MAML1, MERTK, 
MIF, MLLT11, MYC, MYD88, NOTCH1, NT5E, OCLN, PAFAH1B1, PIM1, PLAU, POSTN, PTX3, RARA, RET, RGS16, RIPK1, RIPK3, 
S100A8, S100A9, S1PR1, S1PR2, SELE, SH3BP2, SMAD7, SOD1, SOS1, STAT6, TAL1, TBX19, TGFB1, THBD, TIMP2, TLR4, TNF, 
TNFRSF21, TNFSF10, TXNRD1, VEGFC, WEE1 
accumulation of 
cells 
ANXA1, BCL3, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, DDR1, DOCK1, DOCK8, DUSP1, EDN1, EGR1, ENPP2, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, FLT3LG, FLT4, GATA2, 
GNAQ, GPR17, ICAM1, ICOSLG/LOC102723996, IER3, IKBKB, IL1R1, IL33, IL6, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, KLF2, 
L3MBTL3, LDLR, MAML1, MIF, MLLT11, MYD88, NOTCH1, NT5E, OCLN, PAFAH1B1, PLAU, POSTN, PTX3, RARA, RET, RGS16, RIPK3, 




ANXA1, BCL3, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, DDR1, DOCK1, DOCK8, DUSP1, EDN1, EGR1, ENPP2, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, FLT3LG, FLT4, GATA2, 
GNAQ, GPR17, ICAM1, ICOSLG/LOC102723996, IER3, IKBKB, IL1R1, IL33, IL6, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, KLF2, 
L3MBTL3, LDLR, MAML1, MIF, MLLT11, MYD88, NOTCH1, NT5E, OCLN, PAFAH1B1, PLAU, POSTN, PTX3, RARA, RET, RGS16, RIPK3, 




ANXA1, BCL3, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, DDR1, DOCK1, DOCK8, DUSP1, EDN1, EGR1, ENPP2, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, FLT3LG, FLT4, GATA2, 
GNAQ, GPR17, ICAM1, ICOSLG/LOC102723996, IER3, IKBKB, IL1R1, IL33, IL6, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, KLF2, 
L3MBTL3, LDLR, MAML1, MIF, MLLT11, MYD88, NOTCH1, NT5E, OCLN, PAFAH1B1, PLAU, POSTN, PTX3, RARA, RET, RGS16, RIPK3, 




ANXA1, BCL3, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, DDR1, DOCK1, DOCK8, DUSP1, EDN1, EGR1, ENPP2, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, FLT3LG, FLT4, GATA2, 
GNAQ, GPR17, ICAM1, ICOSLG/LOC102723996, IER3, IKBKB, IL1R1, IL33, IL6, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, KLF2, 
L3MBTL3, LDLR, MAML1, MIF, MLLT11, MYD88, NOTCH1, NT5E, OCLN, PAFAH1B1, PLAU, POSTN, PTX3, RARA, RET, RGS16, RIPK3, 




CBS/CBSL, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL12, DDR1, ENTPD1, FGF1, IL33, INPP5D, IRF1, ITGAX, LDLR, MIF, MYD88, 
NT5E, PAFAH1B1, PLAU, PTX3, S100A9, SMAD7, SOD1, TLR4, TNF, TNFSF10, VEGFC 
accumulation of 
macrophages 
CBS/CBSL, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL12, DDR1, ENTPD1, FGF1, IL33, INPP5D, IRF1, ITGAX, LDLR, MIF, MYD88, 
NT5E, PAFAH1B1, PLAU, PTX3, S100A9, SMAD7, SOD1, TLR4, TNF, TNFSF10, VEGFC 
accumulation of 
macrophages 
CBS/CBSL, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL12, DDR1, ENTPD1, FGF1, IL33, INPP5D, IRF1, ITGAX, LDLR, MIF, MYD88, 






CBS/CBSL, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL12, DDR1, ENTPD1, FGF1, IL33, INPP5D, IRF1, ITGAX, LDLR, MIF, MYD88, 
NT5E, PAFAH1B1, PLAU, PTX3, S100A9, SMAD7, SOD1, TLR4, TNF, TNFSF10, VEGFC 
accumulation of 
macrophages 
ANXA1, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, DDR1, 
EDN1, EGR1, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, GATA2, GNAQ, IL1R1, IL33, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, L3MBTL3, 
LDLR, MIF, MYD88, NT5E, PAFAH1B1, PLAU, POSTN, PTX3, RARA, RET, S100A8, S100A9, SMAD7, SOD1, STAT6, THBD, TIMP2, TLR4, 
TNF, TNFSF10, VEGFC 
accumulation of 
myeloid cells 
ANXA1, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, DDR1, 
EDN1, EGR1, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, GATA2, GNAQ, IL1R1, IL33, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, L3MBTL3, 
LDLR, MIF, MYD88, NT5E, PAFAH1B1, PLAU, POSTN, PTX3, RARA, RET, S100A8, S100A9, SMAD7, SOD1, STAT6, THBD, TIMP2, TLR4, 
TNF, TNFSF10, VEGFC 
accumulation of 
myeloid cells 
ANXA1, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, DDR1, 
EDN1, EGR1, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, GATA2, GNAQ, IL1R1, IL33, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, L3MBTL3, 
LDLR, MIF, MYD88, NT5E, PAFAH1B1, PLAU, POSTN, PTX3, RARA, RET, S100A8, S100A9, SMAD7, SOD1, STAT6, THBD, TIMP2, TLR4, 
TNF, TNFSF10, VEGFC 
accumulation of 
myeloid cells 
ANXA1, BMP4, CBS/CBSL, CCL11, CCL2, CD200, CD40, CEBPA, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, DDR1, 
EDN1, EGR1, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, GATA2, GNAQ, IL1R1, IL33, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, L3MBTL3, 
LDLR, MIF, MYD88, NT5E, PAFAH1B1, PLAU, POSTN, PTX3, RARA, RET, S100A8, S100A9, SMAD7, SOD1, STAT6, THBD, TIMP2, TLR4, 
TNF, TNFSF10, VEGFC 
accumulation of 
myeloid cells 
ANXA1, CBS/CBSL, CCL11, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, DDR1, DOCK8, EDN1, 
EGR1, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, FLT3LG, IL1R1, IL33, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, LDLR, MIF, MYD88, 
NT5E, PAFAH1B1, PLAU, PTX3, S100A8, S100A9, SMAD7, SOD1, TIMP2, TLR4, TNF, TNFSF10, VEGFC 
accumulation of 
phagocytes 
ANXA1, CBS/CBSL, CCL11, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, DDR1, DOCK8, EDN1, 
EGR1, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, FLT3LG, IL1R1, IL33, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, LDLR, MIF, MYD88, 
NT5E, PAFAH1B1, PLAU, PTX3, S100A8, S100A9, SMAD7, SOD1, TIMP2, TLR4, TNF, TNFSF10, VEGFC 
accumulation of 
phagocytes 
ANXA1, CBS/CBSL, CCL11, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, DDR1, DOCK8, EDN1, 
EGR1, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, FLT3LG, IL1R1, IL33, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, LDLR, MIF, MYD88, 
NT5E, PAFAH1B1, PLAU, PTX3, S100A8, S100A9, SMAD7, SOD1, TIMP2, TLR4, TNF, TNFSF10, VEGFC 
accumulation of 
phagocytes 
ANXA1, CBS/CBSL, CCL11, CCL2, CD200, CD40, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, DDR1, DOCK8, EDN1, 
EGR1, ENTPD1, ETS2, FCGR3A/FCGR3B, FGF1, FLT3LG, IL1R1, IL33, INPP5D, IRF1, ITGA6, ITGAX, JAK2, KIT, LDLR, MIF, MYD88, 
NT5E, PAFAH1B1, PLAU, PTX3, S100A8, S100A9, SMAD7, SOD1, TIMP2, TLR4, TNF, TNFSF10, VEGFC 
accumulation of 
phagocytes 
AAMDC, ABRA, ACVRL1, AEBP1, AGAP2, AGRN, AKIRIN2, AKNA, ANKRD2, AR, ARID5A, BAG1, BCL3, BCL6B, BCL9L, BCOR, BEX1, 
BHLHE40, BHLHE41, BMP2, BMP4, BMP5, CAMK2D, CBFA2T3, CBX8, CD40, CDH13, CDON, CEBPA, CHCHD2, CHCHD3, CHD1, CIC, 
CITED2, CKAP2, COPS2, CPEB3, CREG1, CRLF3, CRYM, CSRNP1, CSRP3, CUL3, CUX1, DAB2IP, DACH1, DDX58, DLL1, DLL4, 
DMAP1, DNAJB5, DNMT1, DNMT3B, DRAP1, DTX1, DUSP26, EBF1, EBF2, EBF3, EBF4, EDN1, EDNRB, EGFR, EGR1, EGR2, EID1, 
ELF1, ELF4, ELK3, ELP3, ELP4, ENG, ENO1, EP300, EPAS1, ERCC2, ERF, ESR1, ESRRG, ETS1, ETS2, ETV1, EYA1, EZR, FGF1, FGF9, 
FGFR3, FLI1, FLT3LG, FOXF1, FSTL3, GATA2, GATA3, GLI2, GLIS2, GLIS3, GLO1, GTF2A2, GTF2H1, GTF3C6, HAND1, HCLS1, HDAC7, 
HELZ2, HES5, HEY1, HEYL, HFE2, HHEX, HIST1H1C, HOPX, HOXB3, HOXB4, HSBP1, HSPH1, HTATSF1, HYAL2, ID1, ID2, ID3, ID4, 
IFI16, IKBKB, IL33, IL6, IRF1, IRF7, IRF9, ITGA6, JAG1, JAK2, JARID2, JDP2, KAT2A, KDM6B, KLF13, KLF2, KLF4, KLF6, KLF7, KMT2D, 
LDB2, LIF, LMO2, LMX1B, MAEL, MAFB, MAFF, MAGED1, MAML1, MAML2, MAP2K5, MAP3K1, MCF2L, MDFI, MECOM, MED21, MED23, 
MED27, MEOX1, MEOX2, MITF, MLIP, MOSPD1, MSC, MSX1, MURC, MYBL1, MYC, MYO6, NCOA3, NDN, NFAT5, NFATC4, NFKB2, 
NFKBIA, NMI, NOD2, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, OSR2, PARK2, PARK7, PBX3, PDE2A, PHB, PID1, PIK3R1, PIN1, 
PKIA, PLK3, PLSCR1, POLR2E, POU5F1, PPARGC1B, PPID, PPP2CA, PPP2R5B, PRDM1, PRMT5, PROX1, PRPF6, PRRX1, PSMC5, 
PTBP1, RAPGEF3, RARA, RARG, RBBP7, REL, RGCC, RGMA, RIPK1, RNF14, RPRD1B, RREB1, RUVBL1, RUVBL2, S1PR1, SAP18, 
SBNO2, SDPR, SETD3, SKI, SKIL, SLC30A9, SMAD3, SMAD7, SMO, SMYD2, SNAI2, SNCA, SNF8, SOX17, SOX18, SOX7, SOX8, SPEN, 
STAT2, STAT4, STAT6, SUB1, SUFU, TAF1C, TAF7, TAL1, TBX19, TBX2, TBX3, TCEB1, TCF15, TCF19, TCF21, TCF3, TCF4, TCF7L1, 
TET2, TET3, TFE3, TGFB1, TGFB3, THRB, TLE1, TLR4, TLX1, TNF, TOX2, TRPS1, UBE3A, URI1, UXT, WFS1, WT1, XRCC6, YBX3, 
YES1, ZFP36, ZFPM1, ZFPM2, ZNF217, ZNF366, ZNF467, ZNF593 
activation of DNA 
endogenous 
promoter 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DDR1, DDR2, DLC1, DLL1, DLL4, 
DNMT1, DTX1, DTX3, EBF1, EGFR, ELMO1, EP300, EPHA2, EPHA3, ERCC2, ERG, ESR1, FLT1, FLT4, GADD45A, GATA2, GATA3, 
HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KCNE4, KDR, KIT, KMT2C, KMT2D, LMO2, 
LYN, LYZ, MAML2, MECOM, MGMT, MN1, MYC, NCOA3, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, POLB, PRIM2, PTPN11, RARA, 
RARG, RET, RRM1, SRC, ST6GALNAC3, STAT6, TAL1, TAX1BP1, TEK, TET2, TLR4, TLX1, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, 
TXNRD1, WT1, WT1-AS, YES1, ZFP36L2 acute leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DDR1, DDR2, DLC1, DLL1, DLL4, 
DNMT1, DTX1, DTX3, EBF1, EGFR, ELMO1, EP300, EPHA2, EPHA3, ERCC2, ERG, ESR1, FLT1, FLT4, GADD45A, GATA2, GATA3, 
HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KCNE4, KDR, KIT, KMT2C, KMT2D, LMO2, 
LYN, LYZ, MAML2, MECOM, MGMT, MN1, MYC, NCOA3, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, POLB, PRIM2, PTPN11, RARA, 
RARG, RET, RRM1, SRC, ST6GALNAC3, STAT6, TAL1, TAX1BP1, TEK, TET2, TLR4, TLX1, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, 
TXNRD1, WT1, WT1-AS, YES1, ZFP36L2 acute leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DDR1, DDR2, DLC1, DLL1, DLL4, 
DNMT1, DTX1, DTX3, EBF1, EGFR, ELMO1, EP300, EPHA2, EPHA3, ERCC2, ERG, ESR1, FLT1, FLT4, GADD45A, GATA2, GATA3, 
HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KCNE4, KDR, KIT, KMT2C, KMT2D, LMO2, 
LYN, LYZ, MAML2, MECOM, MGMT, MN1, MYC, NCOA3, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, POLB, PRIM2, PTPN11, RARA, 
RARG, RET, RRM1, SRC, ST6GALNAC3, STAT6, TAL1, TAX1BP1, TEK, TET2, TLR4, TLX1, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, 
TXNRD1, WT1, WT1-AS, YES1, ZFP36L2 acute leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DDR1, DDR2, DLC1, DLL1, DLL4, 
DNMT1, DTX1, DTX3, EBF1, EGFR, ELMO1, EP300, EPHA2, EPHA3, ERCC2, ERG, ESR1, FLT1, FLT4, GADD45A, GATA2, GATA3, 
HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KCNE4, KDR, KIT, KMT2C, KMT2D, LMO2, 
LYN, LYZ, MAML2, MECOM, MGMT, MN1, MYC, NCOA3, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, POLB, PRIM2, PTPN11, RARA, 
RARG, RET, RRM1, SRC, ST6GALNAC3, STAT6, TAL1, TAX1BP1, TEK, TET2, TLR4, TLX1, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, 
TXNRD1, WT1, WT1-AS, YES1, ZFP36L2 acute leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DLL1, DLL4, DNMT1, DTX1, DTX3, 
EGFR, EPHA2, EPHA3, ERCC2, ERG, ESR1, FLT1, FLT4, GADD45A, GATA2, GATA3, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, 
HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MECOM, MGMT, MN1, NOTCH1, NRARP, 






ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DLL1, DLL4, DNMT1, DTX1, DTX3, 
EGFR, EPHA2, EPHA3, ERCC2, ERG, ESR1, FLT1, FLT4, GADD45A, GATA2, GATA3, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, 
HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MECOM, MGMT, MN1, NOTCH1, NRARP, 






ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DLL1, DLL4, DNMT1, DTX1, DTX3, 
EGFR, EPHA2, EPHA3, ERCC2, ERG, ESR1, FLT1, FLT4, GADD45A, GATA2, GATA3, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, 
HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MECOM, MGMT, MN1, NOTCH1, NRARP, 






ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DLL1, DLL4, DNMT1, DTX1, DTX3, 
EGFR, EPHA2, EPHA3, ERCC2, ERG, ESR1, FLT1, FLT4, GADD45A, GATA2, GATA3, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, 










ABAT, ABCA8, ABCB1, ACAT1, ADAM23, ADM, ADORA1, ADSL, AGPAT2, AKAP6, ALDH1A2, ALDH1B1, ALDOC, AMOT, ANPEP, 
ANXA1, AR, ATIC, ATP8B1, AZGP1, BAG1, BASP1, BLVRB, BMP4, BNIP3, BTRC, C2orf88, CALCRL, CAMK2N1, CARD16, CASP2, 
CASP4, CCL2, CD9, CDKN1C, CDON, CEBPA, CHD1, CKB, CKS2, CLU, CMTM8, COL15A1, COL6A3, CRIPAK, CTNNAL1, CXCL12, 
CXCL14, CXCL2, CXCL8, CXCR4, DAB2, DDR1, DLK1, DNHD1, DPP4, DTNA, DUOX1, DUSP6, DYNLRB1, EDNRB, EFNB2, EGFR, 
EGR3, ELMO1, ENG, ENO1, ENPEP, EP300, EPAS1, EPHA2, EPHA3, ERBB4, ERCC2, ESR1, ESRRG, ETS1, ETS2, ETV1, EYA1, F5, 
FABP5, FAM171A1, FAM96B, FDFT1, FGF9, FGFR3, FGFR4, FH, FHIT, FLT1, FLT4, FUT8, GABARAPL2, GABBR2, GABRA4, GABRD, 
GAS1, GATA3, GGPS1, GPI, GSS, GSTM5, HAGH, HAND1, HBEGF, HDAC6, HIST1H1C, HLA-DRA, HN1, ID1, ID2, ID3, IER3, IFIT3, 
IFITM1, IFITM2, IGFBP2, IL1R1, IL2RB, IL6, ITGB3, ITGB4, JAG2, JAK2, KAT6A, KCNMA1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, 
LDHA, LHFPL2, LIFR, LIPE, LRRK2, LTBP4, LYN, LYZ, MAGED1, MALAT1, MAML1, MAOA, MAP1LC3B, MAP3K1, MECOM, MICAL2, 
MITF, MMP14, MPP1, MST1R, MT1E, MUM1L1, MYC, NCOA3, NDUFB7, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), OCLN, 
PALLD, PDE2A, PDGFRA, PDGFRB, PFKP, PGK1, PIK3R1, PLAU, PLAUR, PLIN2, PNP, POSTN, POU5F1, PRDX2, PRKACB, PROSC, 
PTGES, PTGS1, PTPN11, PTPRF, PXDN, RAB11FIP1, RABGGTB, RASSF1, RBX1, RECK, REL, RET, RGCC, RNF144B, RRM1, S1PR1, 
SCD, SFRP1, SIAH2, SKP1, SLC39A4, SLIT2, SMAD3, SMAD7, SNRPG, SORT1, SOX17, SPINT2, SRC, TBC1D2B, TBX3, TCEB1, TEK, 
TET2, TFPI, TFPI2, TGFB1, THBD, THEM4, THRB, TIMP2, TLR4, TM4SF1, TMEM176B, TNC, TNFSF10, TPO, TSHZ3, TSPAN4, TSPAN5, 
TTLL1, TUBA4A, TUBA8, TUBB4B, UCHL1, URI1, UTP4, VEGFC, WBSCR22, WT1, XK, YBX3, YES1, ZFP36L2, ZFPM2, ZNF703 adenocarcinoma 
ABAT, ABCA8, ABCB1, ACAT1, ADAM23, ADM, ADORA1, ADSL, AGPAT2, AKAP6, ALDH1A2, ALDH1B1, ALDOC, AMOT, ANPEP, 
ANXA1, AR, ATIC, ATP8B1, AZGP1, BAG1, BASP1, BLVRB, BMP4, BNIP3, BTRC, C2orf88, CALCRL, CAMK2N1, CARD16, CASP2, 
CASP4, CCL2, CD9, CDKN1C, CDON, CEBPA, CHD1, CKB, CKS2, CLU, CMTM8, COL15A1, COL6A3, CRIPAK, CTNNAL1, CXCL12, 
CXCL14, CXCL2, CXCL8, CXCR4, DAB2, DDR1, DLK1, DNHD1, DPP4, DTNA, DUOX1, DUSP6, DYNLRB1, EDNRB, EFNB2, EGFR, 
EGR3, ELMO1, ENG, ENO1, ENPEP, EP300, EPAS1, EPHA2, EPHA3, ERBB4, ERCC2, ESR1, ESRRG, ETS1, ETS2, ETV1, EYA1, F5, 
FABP5, FAM171A1, FAM96B, FDFT1, FGF9, FGFR3, FGFR4, FH, FHIT, FLT1, FLT4, FUT8, GABARAPL2, GABBR2, GABRA4, GABRD, 
GAS1, GATA3, GGPS1, GPI, GSS, GSTM5, HAGH, HAND1, HBEGF, HDAC6, HIST1H1C, HLA-DRA, HN1, ID1, ID2, ID3, IER3, IFIT3, 
IFITM1, IFITM2, IGFBP2, IL1R1, IL2RB, IL6, ITGB3, ITGB4, JAG2, JAK2, KAT6A, KCNMA1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, 
LDHA, LHFPL2, LIFR, LIPE, LRRK2, LTBP4, LYN, LYZ, MAGED1, MALAT1, MAML1, MAOA, MAP1LC3B, MAP3K1, MECOM, MICAL2, 
MITF, MMP14, MPP1, MST1R, MT1E, MUM1L1, MYC, NCOA3, NDUFB7, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), OCLN, 
PALLD, PDE2A, PDGFRA, PDGFRB, PFKP, PGK1, PIK3R1, PLAU, PLAUR, PLIN2, PNP, POSTN, POU5F1, PRDX2, PRKACB, PROSC, 
PTGES, PTGS1, PTPN11, PTPRF, PXDN, RAB11FIP1, RABGGTB, RASSF1, RBX1, RECK, REL, RET, RGCC, RNF144B, RRM1, S1PR1, 
SCD, SFRP1, SIAH2, SKP1, SLC39A4, SLIT2, SMAD3, SMAD7, SNRPG, SORT1, SOX17, SPINT2, SRC, TBC1D2B, TBX3, TCEB1, TEK, 
TET2, TFPI, TFPI2, TGFB1, THBD, THEM4, THRB, TIMP2, TLR4, TM4SF1, TMEM176B, TNC, TNFSF10, TPO, TSHZ3, TSPAN4, TSPAN5, 
TTLL1, TUBA4A, TUBA8, TUBB4B, UCHL1, URI1, UTP4, VEGFC, WBSCR22, WT1, XK, YBX3, YES1, ZFP36L2, ZFPM2, ZNF703 adenocarcinoma 
ABCA8, ABCG2, AEBP1, AGPAT2, ALDH1A2, ALDH2, ALDOC, ANXA3, AR, ATP8B1, BCL3, BTRC, C1orf115, C2orf88, C9orf16, CARD16, 
CCDC68, CDK2, CES2, CLMN, CLU, CMTM8, COL15A1, CTNNAL1, CYP1B1, DAB2, DGAT2, DLL1, DNMT1, DNMT3B, DPP4, DPYSL4, 
DTNA, EGFR, EGR1, ENPEP, EP300, EPB41L3, EPHA3, ERCC2, ESR1, FAM171A1, FGFR3, FHIT, GADD45A, GATA3, GSTM5, 
HIST1H1C, HMGA1, HN1, HSD11B2, ID1, ID4, IFITM2, IGFBP2, IL6R, ITGA6, ITIH5, JAG2, KIT, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, 
MAP3K1, MECOM, MMP14, MRPS23, MUM1L1, MYC, NDN, NEURL1B, NOTCH1, NOTCH3, NUP37, OCLN, ODC1, PARK2, PARK7, 
PDGFRA, PHLDA1, PIK3R1, PLA2G2A, PLCG1, PPM1H, PRDX2, PRMT5, PTGES, PTGIS, PTGS1, PTPN11, PTPN5, RAD50, RASSF1, 
RECK, RGCC, RNF144B, RUVBL1, S100A8, SCARA5, SKP1, SLC39A4, SLIT2, SMO, SORD, SORT1, SPINT2, SRC, SSTR1, TBC1D2B, 
TBX3, TFPI2, THRB, TLR4, TMEM176B, TPD52L1, TPO, TSHZ3, TSPAN4, TSPAN7, UBE2S, UGP2, URI1, VTN, YES1, ZFPM2 adenoma 
ABCA8, ABCG2, AEBP1, AGPAT2, ALDH1A2, ALDH2, ALDOC, ANXA3, AR, ATP8B1, BCL3, BTRC, C1orf115, C2orf88, C9orf16, CARD16, 
CCDC68, CDK2, CES2, CLMN, CLU, CMTM8, COL15A1, CTNNAL1, CYP1B1, DAB2, DGAT2, DLL1, DNMT1, DNMT3B, DPP4, DPYSL4, 
DTNA, EGFR, EGR1, ENPEP, EP300, EPB41L3, EPHA3, ERCC2, ESR1, FAM171A1, FGFR3, FHIT, GADD45A, GATA3, GSTM5, 
HIST1H1C, HMGA1, HN1, HSD11B2, ID1, ID4, IFITM2, IGFBP2, IL6R, ITGA6, ITIH5, JAG2, KIT, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, 
MAP3K1, MECOM, MMP14, MRPS23, MUM1L1, MYC, NDN, NEURL1B, NOTCH1, NOTCH3, NUP37, OCLN, ODC1, PARK2, PARK7, 
PDGFRA, PHLDA1, PIK3R1, PLA2G2A, PLCG1, PPM1H, PRDX2, PRMT5, PTGES, PTGIS, PTGS1, PTPN11, PTPN5, RAD50, RASSF1, 
RECK, RGCC, RNF144B, RUVBL1, S100A8, SCARA5, SKP1, SLC39A4, SLIT2, SMO, SORD, SORT1, SPINT2, SRC, SSTR1, TBC1D2B, 
TBX3, TFPI2, THRB, TLR4, TMEM176B, TPD52L1, TPO, TSHZ3, TSPAN4, TSPAN7, UBE2S, UGP2, URI1, VTN, YES1, ZFPM2 adenoma 
ABL1, ADORA1, ANXA1, ARAP3, CADM1, CCL11, CSF3R, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, FGR, GLRX, ICAM1, IL1R1, IL33, 
IL6, INPP5D, ITGAX, ITGB3, KIT, LGALS9, LTF, LYN, PECAM1, PLAU, PLAUR, PREX1, S100A8, S100A9, SELE, TGFB1, THBD, TLR4, 
TLR5, TNF, VTN 
adhesion of 
myeloid cells 
ABL1, ADORA1, ANXA1, ARAP3, CADM1, CCL11, CSF3R, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, FGR, GLRX, ICAM1, IL1R1, IL33, 
IL6, INPP5D, ITGAX, ITGB3, KIT, LGALS9, LTF, LYN, PECAM1, PLAU, PLAUR, PREX1, S100A8, S100A9, SELE, TGFB1, THBD, TLR4, 
TLR5, TNF, VTN 
adhesion of 
myeloid cells 
ABL1, ADORA1, ANXA1, ARAP3, CADM1, CCL11, CSF3R, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, FGR, GLRX, ICAM1, IL1R1, IL33, 
IL6, INPP5D, ITGAX, ITGB3, KIT, LGALS9, LTF, LYN, PECAM1, PLAU, PLAUR, PREX1, S100A8, S100A9, SELE, TGFB1, THBD, TLR4, 
TLR5, TNF, VTN 
adhesion of 
myeloid cells 
ACP1, ADAM15, AFAP1, AKAP12, ANXA1, ARHGAP21, ARHGEF1, CCL2, CD9, CDH24, CTNNA3, CX3CL1, CXCL12, CXCL2, CXCL8, 
CXCR4, CYP2J2, CYTH1, DAB2, DDR1, DKK3, DSG2, EFNB1, EGFR, EGR1, EPHA2, ERP29, ETS1, F11R, FES, GFAP, GIT1, HLX, 
ICAM1, IL6, IL6R, IP6K2, ITGA6, ITGAV, ITGAX, ITGB3, LAMA3, LCP2, LIF, LTF, MAP3K8, MARCKS, MECOM, MLLT4, MMP14, MYO6, 
NFKBIA, NOS3, NOTCH1, PHLDA1, PIK3R1, PLAU, PLAUR, PLCG1, PLD2, PNPLA2, PSMD4, PTGES3, PXN, RALGDS, RASSF1, RCAN1, 
S1PR2, SELE, SEMA3F, SERPINE1, SFRP4, SIPA1, SLIT2, SMAD3, SRC, SRGN, STAT6, TGFB1, THBD, TIAM1, TLR5, TNC, TNF, 
UCHL1, VCL, VEGFC, VSNL1, VTN 
adhesion of tumor 
cell lines 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, EGFR, ENPEP, FAM171A1, FGFR3, 
FLT1, FLT4, GSTM5, IFITM2, IL2RB, JAG2, JAK2, KDR, KIT, MUM1L1, OCLN, PDGFRA, PDGFRB, RECK, RET, RGCC, RNF144B, RRM1, 
SCD, SFRP1, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, URI1, YES1, ZFPM2 
advanced 
adenocarcinoma 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, EGFR, ENPEP, FAM171A1, FGFR3, 
FLT1, FLT4, GSTM5, IFITM2, IL2RB, JAG2, JAK2, KDR, KIT, MUM1L1, OCLN, PDGFRA, PDGFRB, RECK, RET, RGCC, RNF144B, RRM1, 
SCD, SFRP1, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, URI1, YES1, ZFPM2 
advanced 
adenocarcinoma 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, ENPEP, FAM171A1, GSTM5, IFITM2, 
JAG2, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, 




ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, ENPEP, FAM171A1, GSTM5, IFITM2, 
JAG2, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, 




ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, ENPEP, FAM171A1, GSTM5, IFITM2, 
JAG2, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, 




ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, ENPEP, FAM171A1, GSTM5, IFITM2, 
JAG2, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, 





































ABCA8, ABCB1, ABL1, ACTR10, ADAR, AIM1, ALDH1A2, ALPL, ANK3, ANPEP, AR, ATIC, ATP8B1, BEX1, BEX4, C2orf88, CARD16, 
CASP10, CCL2, CD9, CHD1, CLGN, CLU, CMTM8, COL15A1, COL6A3, COLEC12, CRYZ, CSE1L, CSF1, CTNNAL1, CXCL12, CXCL8, 
CXCR4, DAB2, DACH1, DDR1, DDR2, DLC1, DPP4, DPYD, DSG2, DTNA, DUSP6, DYNLRB1, EDN1, EFS, EGFR, EMP1, ENPEP, ENPP2, 
EPB41L3, EPHA2, ERBB4, ERCC2, ESR1, ESRRG, FAM171A1, FCGR3A/FCGR3B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FLT1, FLT4, 
FOXF1, FSTL3, FZD7, GCH1, GGPS1, GLRX, GNRH1, GSTM3, GSTM5, GYG2, HCLS1, HTRA1, ICAM1, ID2, IFITM2, IGFBP2, IL15RA, 
IL2RB, IL6, IRF7, JAG1, JAG2, JAK2, KCNMA1, KCNN3, KDR, KIT, KLF4, KLF6, KLF8, LAMA3, LOC102724428/SIK1, MAFB, MALAT1, 
MAP4K5, MAPK11, MECOM, MITF, MMP14, MSC, MST1R, MSX1, MUM1L1, MX1, MYOZ2, NDRG1, NRN1, NT5E, NTRK1, OCLN, 
OLFML3, PAFAH1B1, PDGFRA, PDGFRB, PDLIM3, PLAU, PLAUR, PLPP3, PLS3, PLSCR4, POLB, PRNP, PRRX1, PTGS1, PTX3, RARG, 
RASSF1, RECK, RET, RGCC, RNF144B, RNH1, RRM1, SCD, SEC61G, SECTM1, SEL1L3, SERPINE1, SFRP1, SKP1, SLC16A3, 
SLC39A4, SLIT2, SMAD3, SMO, SNAI2, SORT1, SSTR1, SYNPO2L, TBC1D2B, TCF21, TEK, TFE3, TFPI, TFPI2, TGFB1, TGFB3, 





ABCA8, ABCB1, ABL1, ACTR10, ADAR, AIM1, ALDH1A2, ALPL, ANK3, ANPEP, AR, ATIC, ATP8B1, BEX1, BEX4, C2orf88, CARD16, 
CASP10, CCL2, CD9, CHD1, CLGN, CLU, CMTM8, COL15A1, COL6A3, COLEC12, CRYZ, CSE1L, CSF1, CTNNAL1, CXCL12, CXCL8, 
CXCR4, DAB2, DACH1, DDR1, DDR2, DLC1, DPP4, DPYD, DSG2, DTNA, DUSP6, DYNLRB1, EDN1, EFS, EGFR, EMP1, ENPEP, ENPP2, 
EPB41L3, EPHA2, ERBB4, ERCC2, ESR1, ESRRG, FAM171A1, FCGR3A/FCGR3B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FLT1, FLT4, 
FOXF1, FSTL3, FZD7, GCH1, GGPS1, GLRX, GNRH1, GSTM3, GSTM5, GYG2, HCLS1, HTRA1, ICAM1, ID2, IFITM2, IGFBP2, IL15RA, 
IL2RB, IL6, IRF7, JAG1, JAG2, JAK2, KCNMA1, KCNN3, KDR, KIT, KLF4, KLF6, KLF8, LAMA3, LOC102724428/SIK1, MAFB, MALAT1, 
MAP4K5, MAPK11, MECOM, MITF, MMP14, MSC, MST1R, MSX1, MUM1L1, MX1, MYOZ2, NDRG1, NRN1, NT5E, NTRK1, OCLN, 
OLFML3, PAFAH1B1, PDGFRA, PDGFRB, PDLIM3, PLAU, PLAUR, PLPP3, PLS3, PLSCR4, POLB, PRNP, PRRX1, PTGS1, PTX3, RARG, 
RASSF1, RECK, RET, RGCC, RNF144B, RNH1, RRM1, SCD, SEC61G, SECTM1, SEL1L3, SERPINE1, SFRP1, SKP1, SLC16A3, 
SLC39A4, SLIT2, SMAD3, SMO, SNAI2, SORT1, SSTR1, SYNPO2L, TBC1D2B, TCF21, TEK, TFE3, TFPI, TFPI2, TGFB1, TGFB3, 





ABCA8, ABCB1, ABL1, ACTR10, ADAM15, ADAR, ADGRF5, ADM, AIM1, AKAP12, AKIRIN2, AKT3, ALDH1A2, ALPL, ANGPTL4, ANK3, 
ANPEP, ANXA1, AR, ASAH1, ATIC, ATP8B1, AVPR2, B4GAT1, BEX1, BEX4, BHLHE41, BMP2, BMP4, C2orf88, CARD16, CASP10, CCL2, 
CD40, CD9, CDC25A, CDCA7L, CHD1, CLGN, CLU, CMTM8, CNN1, COL15A1, COL6A3, COLEC12, CRYZ, CSE1L, CSF1, CSRP3, 
CTNNAL1, CUX1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DDR1, DDR2, DDX58, DLC1, 
DNMT1, DOCK4, DPP4, DPYD, DSG2, DTNA, DUSP6, DYNLRB1, EDN1, EDNRB, EFS, EGFR, EMP1, ENG, ENPEP, ENPP2, EPAS1, 
EPB41L3, EPHA2, EPHB4, ERBB4, ERCC2, ESR1, ESRRG, EZR, FABP5, FAF1, FAM171A1, FCGR3A/FCGR3B, FDFT1, FGF1, FGFR3, 
FGFR4, FGR, FLT1, FLT4, FOXF1, FPGS, FSTL3, FUT8, FZD7, GCH1, GGPS1, GIT1, GLRX, GNRH1, GPI, GSTM3, GSTM5, GYG2, 
HCLS1, HDAC6, HDAC7, HLX, HMGA1, HTRA1, ICAM1, ICOSLG/LOC102723996, ID2, IFITM2, IGFBP2, IKBKB, IL15RA, IL2RB, IL33, 
IL4R, IL6, IP6K2, IRF1, IRF7, ITGA6, ITGAV, ITGB3, ITGB4, JAG1, JAG2, JAK2, KCNMA1, KCNN3, KDR, KIT, KLF4, KLF6, KLF8, KRT8, 
LAMA3, LGALS9, LOC102724428/SIK1, LTF, LYN, MAFB, MALAT1, MAP4K5, MAPK11, MECOM, MGMT, MIF, MITF, MLLT4, MMP14, 
MSC, MST1R, MSX1, MUM1L1, MX1, MYC, MYOZ2, NCOA3, NDRG1, NEDD9, NFKBIA, NOS3, NOTCH1, NRN1, NT5E, NTN1, NTRK1, 
NUMB, OCLN, OLFML3, PAFAH1B1, PDCD5, PDGFRA, PDGFRB, PDLIM3, PECAM1, PHB, PIK3R1, PIK3R3, PLAU, PLAUR, PLPP3, 
PLS3, PLSCR4, POLB, PRDX2, PRMT1, PRNP, PROX1, PRRX1, PTGS1, PTX3, PXN, RARG, RASSF1, RECK, RET, RGCC, RNF144B, 
RNH1, ROR1, RRM1, SCD, SEC61G, SECTM1, SEL1L3, SELE, SERPINE1, SFRP1, SKI, SKIL, SKP1, SLC16A3, SLC39A4, SLIT2, 
SMAD3, SMAD7, SMO, SNAI2, SND1, SOCS3, SOD3, SORT1, SRC, SSTR1, STAT6, SYNPO2L, TBC1D2B, TCF21, TEK, TFE3, TFPI, 
TFPI2, TGFB1, TGFB3, THBD, THRB, TLX1, TM4SF1, TMEM176B, TNF, TNFRSF10A, TNFRSF11B, TNFRSF12A, TRAF4, TRIM9, 
TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, VAV2, VEGFC, WISP1, YES1, ZFP36, ZFP36L2, ZFPM2 
advanced 
malignant tumor 
ABCA8, ABCB1, ABL1, ACTR10, ADAM15, ADAR, ADGRF5, ADM, AIM1, AKAP12, AKIRIN2, AKT3, ALDH1A2, ALPL, ANGPTL4, ANK3, 
ANPEP, ANXA1, AR, ASAH1, ATIC, ATP8B1, AVPR2, B4GAT1, BEX1, BEX4, BHLHE41, BMP2, BMP4, C2orf88, CARD16, CASP10, CCL2, 
CD40, CD9, CDC25A, CDCA7L, CHD1, CLGN, CLU, CMTM8, CNN1, COL15A1, COL6A3, COLEC12, CRYZ, CSE1L, CSF1, CSRP3, 
CTNNAL1, CUX1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DDR1, DDR2, DDX58, DLC1, 
DNMT1, DOCK4, DPP4, DPYD, DSG2, DTNA, DUSP6, DYNLRB1, EDN1, EDNRB, EFS, EGFR, EMP1, ENG, ENPEP, ENPP2, EPAS1, 
EPB41L3, EPHA2, EPHB4, ERBB4, ERCC2, ESR1, ESRRG, EZR, FABP5, FAF1, FAM171A1, FCGR3A/FCGR3B, FDFT1, FGF1, FGFR3, 
FGFR4, FGR, FLT1, FLT4, FOXF1, FPGS, FSTL3, FUT8, FZD7, GCH1, GGPS1, GIT1, GLRX, GNRH1, GPI, GSTM3, GSTM5, GYG2, 
HCLS1, HDAC6, HDAC7, HLX, HMGA1, HTRA1, ICAM1, ICOSLG/LOC102723996, ID2, IFITM2, IGFBP2, IKBKB, IL15RA, IL2RB, IL33, 
IL4R, IL6, IP6K2, IRF1, IRF7, ITGA6, ITGAV, ITGB3, ITGB4, JAG1, JAG2, JAK2, KCNMA1, KCNN3, KDR, KIT, KLF4, KLF6, KLF8, KRT8, 
LAMA3, LGALS9, LOC102724428/SIK1, LTF, LYN, MAFB, MALAT1, MAP4K5, MAPK11, MECOM, MGMT, MIF, MITF, MLLT4, MMP14, 
MSC, MST1R, MSX1, MUM1L1, MX1, MYC, MYOZ2, NCOA3, NDRG1, NEDD9, NFKBIA, NOS3, NOTCH1, NRN1, NT5E, NTN1, NTRK1, 
NUMB, OCLN, OLFML3, PAFAH1B1, PDCD5, PDGFRA, PDGFRB, PDLIM3, PECAM1, PHB, PIK3R1, PIK3R3, PLAU, PLAUR, PLPP3, 
PLS3, PLSCR4, POLB, PRDX2, PRMT1, PRNP, PROX1, PRRX1, PTGS1, PTX3, PXN, RARG, RASSF1, RECK, RET, RGCC, RNF144B, 
RNH1, ROR1, RRM1, SCD, SEC61G, SECTM1, SEL1L3, SELE, SERPINE1, SFRP1, SKI, SKIL, SKP1, SLC16A3, SLC39A4, SLIT2, 
SMAD3, SMAD7, SMO, SNAI2, SND1, SOCS3, SOD3, SORT1, SRC, SSTR1, STAT6, SYNPO2L, TBC1D2B, TCF21, TEK, TFE3, TFPI, 
TFPI2, TGFB1, TGFB3, THBD, THRB, TLX1, TM4SF1, TMEM176B, TNF, TNFRSF10A, TNFRSF11B, TNFRSF12A, TRAF4, TRIM9, 
TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, VAV2, VEGFC, WISP1, YES1, ZFP36, ZFP36L2, ZFPM2 
advanced 
malignant tumor 












ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DACH1, DPP4, DTNA, DYNLRB1, ENPEP, 
FAM171A1, GSTM5, IFITM2, JAG2, KLF8, MECOM, MMP14, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, 
SLIT2, SORT1, TBC1D2B, TFE3, TFPI2, TMEM176B, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
advanced ovarian 
cancer 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DACH1, DPP4, DTNA, DYNLRB1, ENPEP, 
FAM171A1, GSTM5, IFITM2, JAG2, KLF8, MECOM, MMP14, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, 






ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DACH1, DPP4, DTNA, DYNLRB1, ENPEP, 
FAM171A1, GSTM5, IFITM2, JAG2, KLF8, MECOM, MMP14, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, 
SLIT2, SORT1, TBC1D2B, TFE3, TFPI2, TMEM176B, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
advanced ovarian 
cancer 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DACH1, DPP4, DTNA, DYNLRB1, ENPEP, 
FAM171A1, GSTM5, IFITM2, JAG2, KLF8, MECOM, MMP14, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, 
SLIT2, SORT1, TBC1D2B, TFE3, TFPI2, TMEM176B, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
advanced ovarian 
cancer 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, ENPEP, FAM171A1, GSTM5, IFITM2, 
JAG2, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, 
URI1, YES1, ZFPM2 
advanced serous 
ovarian carcinoma 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, ENPEP, FAM171A1, GSTM5, IFITM2, 
JAG2, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, 
URI1, YES1, ZFPM2 
advanced serous 
ovarian carcinoma 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, ENPEP, FAM171A1, GSTM5, IFITM2, 
JAG2, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, 
URI1, YES1, ZFPM2 
advanced serous 
ovarian carcinoma 
ABCA8, ALDH1A2, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, ENPEP, FAM171A1, GSTM5, IFITM2, 
JAG2, MUM1L1, OCLN, PDGFRA, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TFPI2, TMEM176B, TSPAN4, 
URI1, YES1, ZFPM2 
advanced serous 
ovarian carcinoma 
ABCA8, ACTR10, ALDH1A2, AR, ATIC, ATP8B1, C2orf88, CARD16, CASP10, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, EGFR, 
ENPEP, ERBB4, ERCC2, ESR1, FAM171A1, FGFR3, FGFR4, FLT1, FLT4, GNRH1, GSTM5, IFITM2, IL2RB, JAG2, JAK2, KCNMA1, KDR, 
KIT, MAFB, MALAT1, MST1R, MUM1L1, OCLN, PDGFRA, PDGFRB, RECK, RET, RGCC, RNF144B, RRM1, SCD, SEC61G, SFRP1, SKP1, 
SLC39A4, SLIT2, SMO, SORT1, SSTR1, TBC1D2B, TEK, TFPI2, TMEM176B, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
advanced stage 
carcinoma 
ABCA8, ACTR10, ALDH1A2, AR, ATIC, ATP8B1, C2orf88, CARD16, CASP10, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, EGFR, 
ENPEP, ERBB4, ERCC2, ESR1, FAM171A1, FGFR3, FGFR4, FLT1, FLT4, GNRH1, GSTM5, IFITM2, IL2RB, JAG2, JAK2, KCNMA1, KDR, 
KIT, MAFB, MALAT1, MST1R, MUM1L1, OCLN, PDGFRA, PDGFRB, RECK, RET, RGCC, RNF144B, RRM1, SCD, SEC61G, SFRP1, SKP1, 
SLC39A4, SLIT2, SMO, SORT1, SSTR1, TBC1D2B, TEK, TFPI2, TMEM176B, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
advanced stage 
carcinoma 
ACE2, ACP1, ACVRL1, ADA, ADAM15, ADGRA2, ADGRB1, ADGRG1, ADM, ADRA2B, ADRA2C, AGGF1, AGTR1, AGTR2, AKR1B1, 
AKT3, ALDH1A2, AMOT, ANGPTL4, ANPEP, ANXA3, AP1S2, APLN, APOB, ARHGAP24, ARHGEF15, ATE1, ATPIF1, BCL6B, BECN1, 
BEX2, BMP2, BMP4, C1QA, CALCRL, CBL, CBS/CBSL, CCL11, CCL2, CD34, CD40, CD9, CDH13, CDH5, CHCHD4, CITED2, CNTRL, 
COL5A1, COMMD1, CRHR2, CSF1, CX3CL1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL8, CXCR4, CYGB, CYP1B1, CYSLTR2, DAB2, 
DAB2IP, DDAH1, DDR1, DGKA, DGKE, DLL1, DLL4, ECSCR, EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGLN3, EGR1, EGR3, ELK3, ENG, 
ENPEP, ENPP2, EPAS1, EPHA2, EPHB4, ERG, ERN1, ESAM, ESR1, ETS1, F11R, FBLN2, FES, FGF1, FGF9, FGFR3, FLT1, FLT4, 
FOXF1, FURIN, FZD4, GAB1, GATA2, GBP1, GCLC, GJA4, GPR4, HAND1, HBEGF, HDAC7, HEY1, HEYL, HHEX, HLX, HOXB3, HTRA1, 
ICAM1, ID1, ID3, IL4R, IL6, IL6R, ISM1, ITGAV, ITGB3, JAG1, JAK2, JAM2, KCNMA1, KDR, KIT, KITLG, KLF2, KLF6, LDHA, LIF, LIPA, 
LMO2, LMX1B, LRPAP1, MAML1, MAP2K5, MCF2L, MEOX2, MERTK, METAP2, MMP14, MST1R, MYC, MYO1E, NCOA3, NDNF, NDRG1, 
NFAT5, NFATC4, NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NRARP, NTN1, NTRK1, ODC1, PATJ, PCSK5, PDE2A, PDE3B, 
PDGFB, PDGFRA, PDGFRB, PECAM1, PGK1, PIK3C2A, PIK3C2B, PIK3R1, PIK3R6, PIM1, PIM3, PLAU, PLAUR, PLCG1, PLPP3, 
PLXND1, PPARGC1B, PPP1R16B, PRDM1, PRKAA1, PRKX, PROCR, PROS1, PROX1, PRRX1, PTGER4, PTGES, PTGIS, PTGS1, 
PTH1R, PTN, PTPRB, PTX3, RAMP1, RAMP2, RAPGEF1, RAPGEF2, RAPGEF3, RCAN1, RCAN2, RECK, RGCC, RHOJ, RNH1, ROBO4, 
ROR1, S100A8, S100A9, S1PR1, S1PR2, SARS, SASH1, SELE, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SGPL1, SHB, 
SLC8A1, SLC9A3R2, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SMOC2, SNAI2, SOCS3, SOD1, SOS1, SOX17, SOX18, SPINK5, SPRED1, 
SPRY2, SPRY4, SRC, SRGN, STC1, STK39, SUFU, TAL1, TBX3, TBXA2R, TCF4, TEK, TF, TFPI, TGFB1, THBD, THBS2, TIE1, TIMP2, 
TM4SF1, TNC, TNF, TNFAIP3, TNFRSF12A, TNFSF10, UNC5B, VANGL2, VASH2, VEGFC, VIP, VTN, WARS2, WT1, ZFP36L1, ZFPM2 angiogenesis 
ACE2, ACP1, ACVRL1, ADA, ADAM15, ADGRA2, ADGRB1, ADGRG1, ADM, ADRA2B, ADRA2C, AGGF1, AGTR1, AGTR2, AKR1B1, 
AKT3, ALDH1A2, AMOT, ANGPTL4, ANPEP, ANXA3, AP1S2, APLN, APOB, ARHGAP24, ARHGEF15, ATE1, ATPIF1, BCL6B, BECN1, 
BEX2, BMP2, BMP4, C1QA, CALCRL, CBL, CBS/CBSL, CCL11, CCL2, CD34, CD40, CD9, CDH13, CDH5, CHCHD4, CITED2, CNTRL, 
COL5A1, COMMD1, CRHR2, CSF1, CX3CL1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL8, CXCR4, CYGB, CYP1B1, CYSLTR2, DAB2, 
DAB2IP, DDAH1, DDR1, DGKA, DGKE, DLL1, DLL4, ECSCR, EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGLN3, EGR1, EGR3, ELK3, ENG, 
ENPEP, ENPP2, EPAS1, EPHA2, EPHB4, ERG, ERN1, ESAM, ESR1, ETS1, F11R, FBLN2, FES, FGF1, FGF9, FGFR3, FLT1, FLT4, 
FOXF1, FURIN, FZD4, GAB1, GATA2, GBP1, GCLC, GJA4, GPR4, HAND1, HBEGF, HDAC7, HEY1, HEYL, HHEX, HLX, HOXB3, HTRA1, 
ICAM1, ID1, ID3, IL4R, IL6, IL6R, ISM1, ITGAV, ITGB3, JAG1, JAK2, JAM2, KCNMA1, KDR, KIT, KITLG, KLF2, KLF6, LDHA, LIF, LIPA, 
LMO2, LMX1B, LRPAP1, MAML1, MAP2K5, MCF2L, MEOX2, MERTK, METAP2, MMP14, MST1R, MYC, MYO1E, NCOA3, NDNF, NDRG1, 
NFAT5, NFATC4, NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NRARP, NTN1, NTRK1, ODC1, PATJ, PCSK5, PDE2A, PDE3B, 
PDGFB, PDGFRA, PDGFRB, PECAM1, PGK1, PIK3C2A, PIK3C2B, PIK3R1, PIK3R6, PIM1, PIM3, PLAU, PLAUR, PLCG1, PLPP3, 
PLXND1, PPARGC1B, PPP1R16B, PRDM1, PRKAA1, PRKX, PROCR, PROS1, PROX1, PRRX1, PTGER4, PTGES, PTGIS, PTGS1, 
PTH1R, PTN, PTPRB, PTX3, RAMP1, RAMP2, RAPGEF1, RAPGEF2, RAPGEF3, RCAN1, RCAN2, RECK, RGCC, RHOJ, RNH1, ROBO4, 
ROR1, S100A8, S100A9, S1PR1, S1PR2, SARS, SASH1, SELE, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SGPL1, SHB, 
SLC8A1, SLC9A3R2, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SMOC2, SNAI2, SOCS3, SOD1, SOS1, SOX17, SOX18, SPINK5, SPRED1, 
SPRY2, SPRY4, SRC, SRGN, STC1, STK39, SUFU, TAL1, TBX3, TBXA2R, TCF4, TEK, TF, TFPI, TGFB1, THBD, THBS2, TIE1, TIMP2, 
TM4SF1, TNC, TNF, TNFAIP3, TNFRSF12A, TNFSF10, UNC5B, VANGL2, VASH2, VEGFC, VIP, VTN, WARS2, WT1, ZFP36L1, ZFPM2 angiogenesis 
ADAR, ALPK1, APOBEC3D, BCL3, BIRC3, BNIP3, BST2, CCL11, CD40, CD93, COX8A, CPA3, CREBZF, CXADR, CXCL12, CXCR4, 
DDX1, DDX58, DDX60, DHX58, EGFR, EIF2S1, EXOSC4, EXOSC5, FCGR3A/FCGR3B, FCN3, FGR, GMIP, GPAM, HIST1H3E, HYAL2, 
IFI16, IFIH1, IFIT2, IFIT3, IFITM1, IFITM2, IKBKB, IL33, IL6, IRF1, IRF7, ISG20, ITGAX, MRPS10, MST1R, MX1, MX2, MYD88, OAS1, 
OAS2, OAS3, OTUB1, PLSCR1, PMAIP1, PNPO, RSAD2, SERINC5, SLC1A3, SLFN11, SNRPB2, SOCS3, SPRY1, SPRY2, SPRY4, 
STAT2, TNF, TRIM22, TRIM5, TRIM56, URI1, XPR1 antiviral response 
ADAR, ALPK1, APOBEC3D, BCL3, BIRC3, BNIP3, BST2, CCL11, CD40, CD93, COX8A, CPA3, CREBZF, CXADR, CXCL12, CXCR4, 
DDX1, DDX58, DDX60, DHX58, EGFR, EIF2S1, EXOSC4, EXOSC5, FCGR3A/FCGR3B, FCN3, FGR, GMIP, GPAM, HIST1H3E, HYAL2, 
IFI16, IFIH1, IFIT2, IFIT3, IFITM1, IFITM2, IKBKB, IL33, IL6, IRF1, IRF7, ISG20, ITGAX, MRPS10, MST1R, MX1, MX2, MYD88, OAS1, 
OAS2, OAS3, OTUB1, PLSCR1, PMAIP1, PNPO, RSAD2, SERINC5, SLC1A3, SLFN11, SNRPB2, SOCS3, SPRY1, SPRY2, SPRY4, 
STAT2, TNF, TRIM22, TRIM5, TRIM56, URI1, XPR1 antiviral response 
AAMDC, ABCB1, ABCG1, ABCG2, ABL1, ABO, ACE, ADA, ADAM15, ADAR, ADCYAP1R1, ADH5, ADI1, ADM, ADORA1, AGAP2, AGGF1, 
AGPAT2, AGRN, AGTR1, AGTR2, AHSA1, AIFM1, AKAP12, AKIRIN2, AKR1B1, AKT3, ALDH1A2, ALDH1A3, ALDH1L1, ALDH2, ALDOC, 
AMOT, ANGPTL4, ANP32A, ANPEP, ANXA1, ANXA11, ANXA6, APEX1, APLN, AQP3, AR, ARHGAP10, ARHGAP18, ARHGAP4, 
ARHGEF7, ASAH1, ASNS, ATG3, ATP11C, ATP1A2, BAG1, BAG3, BASP1, BAZ1A, BBS2, BCAS2, BCL2L13, BCL3, BCL6B, BECN1, 
BEX2, BHLHE40, BHLHE41, BIRC3, BLVRA, BMP1, BMP2, BMP4, BMP5, BNIP1, BNIP3, BRE, BTRC, C1QA, C8orf4, CA3, CADM1, 
CALCRL, CAMK2D, CARD14, CARD8, CASP10, CASP2, CASP4, CASP7, CAV3, CBL, CBS/CBSL, CCDC8, CCL11, CCL2, CCNI, CCNL2, 
CCT2, CCT4, CD200, CD2AP, CD38, CD40, CD9, CDC25A, CDC25B, CDC42EP3, CDCA2, CDH5, CDK2, CDKN1C, CDON, CEBPA, 
CITED2, CKAP2, CLU, CMIP, CNTFR, COX8A, CRADD, CS, CSE1L, CSF1, CSF3R, CSRNP1, CTF1, CUL2, CUL3, CUX1, CWC15, 
CX3CL1, CXCL1, CXCL12, CXCL2, CXCL8, CXCR4, CYFIP2, CYP1B1, CYP2J2, DAB2, DAB2IP, DACH1, DCPS, DDIT4, DDR1, DDX58, 
DEPTOR, DFFB, DGKE, DIP2A, DKK3, DLC1, DLL1, DLL4, DMC1, DNAJC15, DNMT1, DNMT3B, DOCK8, DPH5, DPM3, DPP4, DRAM1, 
DSG2, DUSP1, DUSP2, DUSP6, EBF1, EBF4, ECSCR, EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGLN3, EGR1, EGR2, EGR3, EIF2A, 
EIF2AK1, EIF2S1, EIF3H, EIF3I, EIF6, ELF4, ELMO1, ENG, ENO1, ENTPD1, EP300, EPAS1, EPHA2, EPHA7, EPHB4, ERBB4, ERCC2, 
ERG, ERN1, ESR1, ETS1, ETS2, EXOG, EYA1, EZR, F2RL3, FAF1, FAIM2, FAM129B, FAM134B, FANCC, FASTKD2, FBN1, FBXO32, 
FCGR3A/FCGR3B, FEM1B, FES, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGL2, FGR, FHIT, FKBP4, FLI1, FLT1, FLT3LG, FLT4, FNDC1, 
FSTL3, FURIN, FXR1, FZD2, GAB1, GABBR1, GADD45A, GAS1, GATA3, GCLC, GFRA1, GIMAP4, GLI2, GLIS2, GLIS3, GLO1, GLRX, 
GNAQ, GNG2, GNRH1, GPAM, GPI, GRB10, GRIK2, GRK5, GSTM5, HBA1/HBA2, HBEGF, HCLS1, HDAC6, HEBP2, HEY1, HEYL, 
HIGD1A, HIST1H1C, HK1, HMGA1, HOMER1, HSD11B2, HSD17B10, HSPA2, HSPA4, HSPA5, HSPH1, HTRA1, HYAL2, ICAM1, 
ICOSLG/LOC102723996, ID1, ID2, ID3, IDE, IDO1, IER3, IFI16, IFIH1, IFIT2, IFIT3, IGF2BP2, IGFBP6, IKBKB, IL15RA, IL17RD, IL1R1, 
IL2RB, IL33, IL4R, IL6, IL6R, IMMT, INPP5D, INPP5E, IP6K2, IRAK4, IRF1, IRF7, ISM1, ITGA6, ITGAV, ITGB3, ITGB4, ITPR1, ITPR2, 




KSR1, LAMA3, LAMTOR2, LAPTM4B, LATS1, LDHA, LDLR, LGALS3BP, LGALS9, LGMN, LIF, LIPA, LMO2, LMX1B, LOC102724428/SIK1, 
LRPAP1, LRRC8A, LRRK2, LTF, LTK, LYN, MAEL, MAFB, MAGED1, MALAT1, MALT1, MAOA, MAP1LC3A, MAP2K5, MAP3K1, MAP3K11, 
MAP3K8, MAP4K1, MAP4K2, MAPK11, MCF2L, MECOM, MEOX2, MERTK, MGMT, MIF, MITF, MLLT11, MMP14, MOAP1, MOB3C, MPZ, 
MSRB2, MST1R, MSX1, MT3, MX1, MYBL1, MYC, MYCT1, MYD88, MYH11, MYO6, MYOC, NAIP, NCOA3, NDN, NDNF, NDRG1, 
NDUFAF1, NDUFAF4, NEDD4, NEDD9, NFAT5, NFATC4, NFKB2, NFKBIA, NGF, NGFRAP1, NMI, NOD2, NOS3, NOTCH1, NOTCH3, 
NOX4, NPR1, NR0B2, NR4A2, NRTN, NT5E, NTN1, NTRK1, NUMB, OAS1, OAS3, OCLN, ODC1, OPA1, OTUB1, PA2G4, PAFAH1B1, 
PALLD, PARK2, PARK7, PARP14, PBX3, PCMT1, PDCD1LG2, PDCD5, PDE5A, PDGFB, PDGFD, PDGFRA, PDGFRB, PDHA1, PDK1, 
PEBP4, PECAM1, PERP, PHB, PHLDA1, PIGT, PIK3R1, PIM1, PIM3, PIN1, PKP2, PLA2G16, PLAU, PLAUR, PLCE1, PLCG1, PLCG2, 
PLD2, PLEKHO1, PLK3, PLSCR1, PMAIP1, PNP, POLB, POU5F1, PPARGC1B, PPID, PPIF, PPP1R9B, PPP2CA, PRDM1, PRDX1, 
PRDX2, PRKAA1, PRKAA2, PRKAR2B, PRKCH, PRKD3, PRMT1, PRMT5, PRNP, PROCR, PSENEN, PSMB1, PTGER4, PTGES, PTGIS, 
PTGS1, PTH1R, PTN, PTPN11, PTPN13, PTPRF, PXN, RAB27A, RABGGTB, RAD50, RAI14, RAPGEF1, RAPGEF2, RAPGEF3, RARA, 
RARG, RASA4, RASD1, RASSF1, RBX1, RCAN1, RCAN2, REL, RET, RGN, RHOJ, RIPK1, RIPK3, RNF144B, RNF152, ROR1, ROR2, 
RRAS2, RRM1, RSL1D1, RUVBL2, S100A8, S100A9, S1PR1, S1PR2, SAP18, SBDS, SCD, SDF2L1, SEC61G, SEMA3F, SERPINB9, 
SERPINE1, SFRP1, SFRP4, SGCG, SGK1, SGPL1, SH3BP2, SHISA5, SIAH2, SIN3B, SKI, SKIL, SLC1A3, SLC25A24, SLC25A5, SLC2A3, 
SLC8A1, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SNCA, SND1, SNRK, SNX33, SOCS3, SOD1, SOD3, SORBS2, SORT1, SOX17, 
SOX8, SP110, SPECC1, SPINT2, SPRY2, SRC, ST8SIA2, ST8SIA4, STAMBP, STARD9, STAT2, STAT4, STAT6, STC1, STK17A, STOML2, 
STX8, STYXL1, SUB1, SUMO1, SUN1, SUPV3L1, TACC1, TAGLN2, TAL1, TAX1BP1, TBX3, TBXA2R, TCEB1, TCF21, TCF3, TCF4, TCP1, 
TEK, TF, TFB1M, TFDP2, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THPO, THRB, TIAM1, TIMP2, TLR4, TLX1, TMED10, 
TMOD3, TNC, TNF, TNFAIP2, TNFAIP3, TNFAIP8L1, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF12A, TNFRSF14, TNFRSF21, 
TNFSF10, TNS2, TPD52L1, TRAF4, TRAF5, TRAP1, TRIB2, TRIM21, TRPS1, TSPO, TXN2, TXNRD1, TYRO3, UBA3, UBQLN1, UCHL1, 
UCP2, UNC5B, UNC5C, URI1, USE1, USP18, UXT, VASH2, VCL, VCP, VDAC1, VDAC2, VEGFC, VIP, VIPR1, VSNL1, VSTM2L, VTN, 
WEE1, WFS1, WISP1, WSB1, WT1, XAF1, XPR1, XRCC4, XRCC6, YBX3, YES1, YME1L1, YWHAQ, ZAK, ZFP36, ZFP36L1, ZFP36L2, 
ZNF423, ZNF622 
ABCB1, ABL1, AGTR2, AIFM1, ASAH1, ATG3, BECN1, BIRC3, BNIP3, CA3, CASP2, CD40, CWC15, DDIT4, DNMT1, DPM3, EGFR, EGR1, 
EIF2A, EIF2S1, EIF3H, EIF3I, EIF6, ERBB4, ERG, ESR1, ETS1, FAF1, FES, FLI1, GNAQ, GNG2, GPI, GRB10, HSPA5, HYAL2, ID1, ID2, 
IER3, IFI16, IKBKB, IRF1, ITGA6, ITPR1, MAP3K1, MAP3K8, MECOM, MYC, NFATC4, NFKB2, NFKBIA, NGF, NTRK1, PARK2, PEBP4, 
PIK3R1, PIM1, PLK3, PMAIP1, PPID, PRKAA2, PRNP, PTN, PTPN11, RAI14, RASA4, REL, RIPK1, RIPK3, RRAS2, SEMA3F, SGPL1, 
SLC25A24, SRC, STK17A, SUMO1, SUN1, TAX1BP1, TGFB1, TIAM1, TNC, TNF, TNFAIP3, TNFAIP8L1, TNFSF10, TRPS1, UNC5B, 
UNC5C, USE1, USP18, UXT, YES1, YME1L1 
apoptosis of 
fibroblast cell lines 
ABL1, ADA, ADCYAP1R1, ADORA1, AGAP2, AGRN, AIFM1, AKT3, ANP32A, AR, ASAH1, ATP1A2, BAG1, BNIP3, CASP2, CASP7, CCL2, 
CD200, CDK2, CNTFR, CXCL12, DUSP1, EGLN3, EGR1, EP300, EPHA7, ESR1, FAIM2, FAM134B, FGFR3, FLT1, GATA3, GCLC, GFRA1, 
GLRX, GPI, GRIK2, HSD17B10, HSPA5, HSPH1, ID2, IKBKB, ITPR1, JAK2, KCNMA1, KDR, KIFAP3, KLF6, KLF7, KSR1, LGMN, LIF, 
LMX1B, LRPAP1, MAGED1, MAOA, MAP2K5, MAP3K1, MAP3K11, MAPK11, MIF, NAIP, NDNF, NFATC4, NFKBIA, NGF, NR4A2, NTRK1, 
PAFAH1B1, PARK2, PARK7, PERP, PIGT, PIK3R1, PIN1, POLB, PPP1R9B, PRDX2, PRNP, PTPN11, PTPRF, RCAN1, REL, SGK1, 
SGPL1, SNCA, SNRK, SOD1, STAMBP, STX8, SUMO1, TFB1M, TGFB1, TGFB3, TNF, TNFRSF21, TNFSF10, TYRO3, UBA3, UNC5B, 
VSTM2L, WFS1, WT1, XRCC4, XRCC6 
apoptosis of 
neurons 
ABCB1, ABCG2, ABL1, ADI1, ADM, ADORA1, AGAP2, AGPAT2, AGTR2, AHSA1, AIFM1, AKAP12, AKR1B1, AKT3, ALDH1L1, AR, 
ARHGAP4, ASNS, BAG1, BAG3, BAZ1A, BCAS2, BCL2L13, BCL3, BCL6B, BECN1, BEX2, BHLHE40, BIRC3, BMP2, BMP4, BNIP3, BTRC, 
CARD8, CASP10, CASP2, CASP4, CASP7, CCDC8, CCNL2, CCT2, CCT4, CD40, CDC25A, CDCA2, CDK2, CDKN1C, CDON, CEBPA, 
CKAP2, CLU, COX8A, CS, CSE1L, CUX1, CXCL12, CXCL8, CXCR4, CYFIP2, CYP1B1, CYP2J2, DAB2, DDIT4, DDX58, DKK3, DLL1, 
DNAJC15, DNMT1, DPH5, DPP4, DSG2, DUSP1, EBF1, EBF4, EDN1, EGFR, EGR1, EGR2, EGR3, EIF2A, EIF3H, ENG, ENO1, EP300, 
EPAS1, EPHA2, EPHB4, ERBB4, ERG, ERN1, ESR1, ETS1, ETS2, EXOG, EZR, FAF1, FANCC, FASTKD2, FBXO32, FGF9, FGFR3, FGR, 
FHIT, FLI1, FLT1, FLT3LG, GAB1, GADD45A, GAS1, GIMAP4, GLIS3, GLO1, GLRX, GNRH1, GRB10, HBEGF, HCLS1, HDAC6, HMGA1, 
HSPA4, HSPA5, HTRA1, ID1, ID3, IDE, IDO1, IER3, IFI16, IGF2BP2, IGFBP6, IKBKB, IL15RA, IL1R1, IL6, IL6R, IMMT, INPP5D, IP6K2, 
IRF1, ITGAV, ITGB4, ITPR1, ITPR2, JAG1, JAK2, KAZN, KCNA5, KIT, KITLG, KL, KLF2, KLF4, KLF6, KSR1, LATS1, LGALS3BP, LGALS9, 
LIF, LMO2, LYN, MAGED1, MALAT1, MALT1, MAOA, MAP2K5, MAP3K1, MAP3K11, MAP4K1, MAPK11, MECOM, MERTK, MIF, MITF, 
MMP14, MOAP1, MOB3C, MSRB2, MST1R, MSX1, MYBL1, MYC, MYD88, MYO6, NAIP, NCOA3, NDN, NDRG1, NDUFAF1, NDUFAF4, 
NEDD4, NEDD9, NFKB2, NFKBIA, NGF, NMI, NOS3, NOTCH1, NOTCH3, NOX4, NR0B2, NR4A2, NTN1, NTRK1, NUMB, OAS3, OCLN, 
ODC1, OTUB1, PA2G4, PARK2, PARK7, PARP14, PBX3, PDGFRA, PDHA1, PECAM1, PHB, PIM1, PLA2G16, PLAU, PLAUR, PLCG1, 
PLCG2, PLK3, PMAIP1, POU5F1, PPARGC1B, PPID, PPP2CA, PRDM1, PRDX1, PRKAA1, PRKAA2, PRKAR2B, PRKD3, PRMT1, PRMT5, 
PRNP, PTPN11, PTPN13, RABGGTB, RAPGEF2, RARA, RARG, RASD1, RASSF1, RBX1, RCAN1, REL, RET, RHOJ, RIPK1, RIPK3, 
RNF144B, ROR1, RRM1, S100A8, S100A9, S1PR2, SBDS, SCD, SEC61G, SEMA3F, SERPINE1, SFRP1, SFRP4, SGK1, SIAH2, SIN3B, 
SLC25A5, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SNCA, SND1, SNX33, SOCS3, SOD1, SOD3, SPECC1, SPRY2, SRC, STARD9, STAT2, 
STAT6, STK17A, STOML2, STYXL1, TAGLN2, TAL1, TCEB1, TCF3, TCF4, TCP1, TF, TFRC, TGFB1, TGFB3, THPO, TIAM1, TLR4, 
TMED10, TNF, TNFAIP3, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TNS2, TRAF4, TRAP1, TRPS1, TXN2, TXNRD1, 
TYRO3, UCHL1, UNC5B, URI1, USP18, UXT, VASH2, VCP, VDAC1, VDAC2, VSNL1, WEE1, WSB1, WT1, XAF1, XPR1, YES1, ZFP36 
apoptosis of tumor 
cell lines 
ABL1, AGAP2, AIFM1, ANPEP, ANXA1, AR, BAG1, BECN1, BEX2, BTRC, CASP2, CD40, CDC25B, CDK2, CLU, CXCL12, DEPTOR, DLL4, 
DNMT3B, DPP4, EGFR, ENO1, EP300, ETS1, FEM1B, FHIT, FLT1, GADD45A, HBEGF, IKBKB, IL6, IRF1, IRF7, ITGAV, ITPR1, JAG1, 
JAK2, KDR, KIT, LAMA3, LGALS9, MAP2K5, MAP3K1, MIF, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PHLDA1, 
PIK3R1, PIM3, PIN1, PLAU, PLAUR, PMAIP1, PNP, PPP2CA, PROCR, PTN, RAD50, RARA, RASSF1, SERPINE1, SGK1, SNAI2, SOCS3, 
SPRY2, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF14, TNFRSF21, TNFSF10, VEGFC, YES1, ZNF622 
apoptosis of tumor 
cells 
ABL1, AGAP2, AIFM1, ANPEP, ANXA1, AR, BAG1, BECN1, BEX2, BTRC, CASP2, CD40, CDC25B, CDK2, CLU, CXCL12, DEPTOR, DLL4, 
DNMT3B, DPP4, EGFR, ENO1, EP300, ETS1, FEM1B, FHIT, FLT1, GADD45A, HBEGF, IKBKB, IL6, IRF1, IRF7, ITGAV, ITPR1, JAG1, 
JAK2, KDR, KIT, LAMA3, LGALS9, MAP2K5, MAP3K1, MIF, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PHLDA1, 
PIK3R1, PIM3, PIN1, PLAU, PLAUR, PMAIP1, PNP, PPP2CA, PROCR, PTN, RAD50, RARA, RASSF1, SERPINE1, SGK1, SNAI2, SOCS3, 
SPRY2, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF14, TNFRSF21, TNFSF10, VEGFC, YES1, ZNF622 
apoptosis of tumor 
cells 
ABL1, AGAP2, AIFM1, ANPEP, ANXA1, AR, BAG1, BECN1, BEX2, BTRC, CASP2, CD40, CDC25B, CDK2, CLU, CXCL12, DEPTOR, DLL4, 
DNMT3B, DPP4, EGFR, ENO1, EP300, ETS1, FEM1B, FHIT, FLT1, GADD45A, HBEGF, IKBKB, IL6, IRF1, IRF7, ITGAV, ITPR1, JAG1, 
JAK2, KDR, KIT, LAMA3, LGALS9, MAP2K5, MAP3K1, MIF, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PHLDA1, 
PIK3R1, PIM3, PIN1, PLAU, PLAUR, PMAIP1, PNP, PPP2CA, PROCR, PTN, RAD50, RARA, RASSF1, SERPINE1, SGK1, SNAI2, SOCS3, 
SPRY2, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF14, TNFRSF21, TNFSF10, VEGFC, YES1, ZNF622 
apoptosis of tumor 
cells 
ABL1, AGAP2, AIFM1, ANPEP, ANXA1, AR, BAG1, BECN1, BEX2, BTRC, CASP2, CD40, CDC25B, CDK2, CLU, CXCL12, DEPTOR, DLL4, 
DNMT3B, DPP4, EGFR, ENO1, EP300, ETS1, FEM1B, FHIT, FLT1, GADD45A, HBEGF, IKBKB, IL6, IRF1, IRF7, ITGAV, ITPR1, JAG1, 
JAK2, KDR, KIT, LAMA3, LGALS9, MAP2K5, MAP3K1, MIF, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PHLDA1, 
PIK3R1, PIM3, PIN1, PLAU, PLAUR, PMAIP1, PNP, PPP2CA, PROCR, PTN, RAD50, RARA, RASSF1, SERPINE1, SGK1, SNAI2, SOCS3, 
SPRY2, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF14, TNFRSF21, TNFSF10, VEGFC, YES1, ZNF622 
apoptosis of tumor 
cells 
ABL1, AKAP12, AKR1B1, AKT3, BMP2, BMP4, CD40, CDH13, CDK2, CDKN1C, CEBPA, CMKLR1, DAB2, EGFR, EGR1, ENG, EP300, 
ESR1, FGF1, FGFR3, FLI1, GADD45A, GAS1, ID3, IDO1, IKBKB, IL1R1, IL6, IL6R, IPO7, IRF1, ITGB3, ITGB4, JAK2, KLF4, LIF, MAGED1, 
MITF, MYBL1, MYC, NDN, NFKBIA, NGF, NGFRAP1, NOTCH1, NUMB, PEBP4, PIK3R3, PRMT1, RARG, RARRES2, SERPINE1, SMAD6, 




ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, IL6, ITGB3, 
KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMAD3, SMOC2, SNAI2, 
SPRED1, SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN assembly of cells 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 




KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMAD3, SMOC2, SNAI2, 
SPRED1, SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, IL6, ITGB3, 
KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMAD3, SMOC2, SNAI2, 
SPRED1, SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN assembly of cells 
AIFM1, CAPZA2, CD2AP, CD40, CDC42EP2, CLGN, COX10, COX11, COX15, DAB2IP, DNAJC15, DOCK1, EPS8, FAF1, FANCC, FGR, 
FOXRED1, GCH1, GEMIN5, GFAP, HES5, HMGA1, IL2RB, KIFAP3, KPNA3, LATS1, LYN, MITF, MPP7, NDUFAF4, NDUFAF5, NDUFS4, 
NDUFS7, NUBPL, OCLN, PEX14, PPID, PPIH, PPP2R5B, PTPN11, PXN, SH3BGR, SKAP2, SLC9A3R2, SRC, SUMO1, TAL1, TAP2, 




AIFM1, CAPZA2, CD2AP, CD40, CDC42EP2, CLGN, COX10, COX11, COX15, DAB2IP, DNAJC15, DOCK1, EPS8, FAF1, FANCC, FGR, 
FOXRED1, GCH1, GEMIN5, GFAP, HES5, HMGA1, IL2RB, KIFAP3, KPNA3, LATS1, LYN, MITF, MPP7, NDUFAF4, NDUFAF5, NDUFS4, 
NDUFS7, NUBPL, OCLN, PEX14, PPID, PPIH, PPP2R5B, PTPN11, PXN, SH3BGR, SKAP2, SLC9A3R2, SRC, SUMO1, TAL1, TAP2, 




AIFM1, CAPZA2, CD2AP, CD40, CDC42EP2, CLGN, COX10, COX11, COX15, DAB2IP, DNAJC15, DOCK1, EPS8, FAF1, FANCC, FGR, 
FOXRED1, GCH1, GEMIN5, GFAP, HES5, HMGA1, IL2RB, KIFAP3, KPNA3, LATS1, LYN, MITF, MPP7, NDUFAF4, NDUFAF5, NDUFS4, 
NDUFS7, NUBPL, OCLN, PEX14, PPID, PPIH, PPP2R5B, PTPN11, PXN, SH3BGR, SKAP2, SLC9A3R2, SRC, SUMO1, TAL1, TAP2, 




ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CXCL12, CXCR4, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, 
ERBB4, FAM111A, FBXO9, FGFR3, FURIN, GBP1, GFAP, GFRA1, GOT1, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, 
KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, 
PALLD, PDGFRA, PDGFRB, PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, 
RIPK1, RNF20, RRM1, SEC14L5, SEC61G, SNCA, SNCAIP, SOX17, SRC, TEK, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1, YWHAQ astrocytoma 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CXCL12, CXCR4, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, 
ERBB4, FAM111A, FBXO9, FGFR3, FURIN, GBP1, GFAP, GFRA1, GOT1, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, 
KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, 
PALLD, PDGFRA, PDGFRB, PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, 
RIPK1, RNF20, RRM1, SEC14L5, SEC61G, SNCA, SNCAIP, SOX17, SRC, TEK, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1, YWHAQ astrocytoma 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CXCL12, CXCR4, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, 
ERBB4, FAM111A, FBXO9, FGFR3, FURIN, GBP1, GFAP, GFRA1, GOT1, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, 
KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, 
PALLD, PDGFRA, PDGFRB, PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, 
RIPK1, RNF20, RRM1, SEC14L5, SEC61G, SNCA, SNCAIP, SOX17, SRC, TEK, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1, YWHAQ astrocytoma 
ABCB1, ABCG1, ACAT1, ACE, ADA, ADORA1, ADRA2B, ADRA2C, AGTR1, APOB, AR, BIRC3, CACNA2D1, CACNB3, CBS/CBSL, CCL2, 
CD40, CLU, COL5A2, CSF1, CX3CL1, CYP27A1, DDR1, DGAT2, DPP4, ECSCR, EDN1, EGR1, ERN1, ESR1, F5, FLT1, FLT4, FMO3, 
GABRA4, GABRD, GBE1, GCLC, GRIN3A, GSS, HBA1/HBA2, ICAM1, IKBKB, IL1R1, IL33, IL6, ITGAV, ITGAX, ITGB3, KDR, KL, KLF2, 
KLF4, KLF6, LDLR, LIPE, LRPAP1, MAFB, MIF, MMP14, MYD88, NFKBIA, NOS3, NPR1, NPR3, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, 
PECAM1, PLA2G2A, PLAU, PLAUR, PLIN2, PRDX2, PTGES, PTGS1, PTX3, RSAD2, S100A8, S100A9, S1PR1, SCD, SELE, SERPINE1, 
SGCD, SGCG, SLC30A3, SLC8A1, SMAD3, SOCS3, SOD1, SORT1, TBXA2R, TGFB1, THBD, TIMP2, TLR4, TNF, TNFAIP3, TNFSF10, 
TUBA4A, TUBA8, TUBB4B, ZFP36 atherosclerosis 
ACE2, ACP1, ADAM15, ARAP3, BMP2, BMP4, CADM1, CBL, CDH13, CSF1, CXCL12, DAB2, DDR1, DSG2, EFNB1, EGFR, EGR1, ENG, 
EP300, ETS1, F11R, FBN1, FES, ICAM1, IL6, ITGA6, ITGB3, JAK2, LIF, LRPAP1, MERTK, NEDD9, PODXL, POSTN, PTN, PTPN11, SELE, 
SPRY2, SRC, TEK, TFPI, TFPI2, TGFB1, THBS2, TIMP2, TNF, VTN attachment of cells 
ACE, AGTR1, ASNS, CDK2, CLU, DGAT2, GADD45A, HBEGF, HPRT1, IDO1, IL27RA, IL6, IRF1, MYD88, PDLIM1, PPP2CA, PSMB1, 
PSMB2, PSMD1, PSMD2, TGFB1, TNF 
autoimmune 
glomerulonephritis 
ACE, AGTR1, ASNS, CDK2, CLU, DGAT2, GADD45A, HBEGF, HPRT1, IDO1, IL27RA, IL6, IRF1, MYD88, PDLIM1, PPP2CA, PSMB1, 
PSMB2, PSMD1, PSMD2, TGFB1, TNF 
autoimmune 
glomerulonephritis 
ACE, AGTR1, ASNS, CDK2, CLU, DGAT2, GADD45A, HBEGF, HPRT1, IDO1, IL27RA, IL6, IRF1, MYD88, PDLIM1, PPP2CA, PSMB1, 
PSMB2, PSMD1, PSMD2, TGFB1, TNF 
autoimmune 
glomerulonephritis 
ACE, AGTR1, ASNS, CDK2, CLU, DGAT2, GADD45A, HBEGF, HPRT1, IDO1, IL27RA, IL6, IRF1, MYD88, PDLIM1, PPP2CA, PSMB1, 
PSMB2, PSMD1, PSMD2, TGFB1, TNF 
autoimmune 
glomerulonephritis 
ACE, AGTR1, ASNS, CDK2, CLU, DGAT2, GADD45A, HBEGF, HPRT1, IDO1, IL27RA, IL6, IRF1, MYD88, PDLIM1, PPP2CA, PSMB1, 
PSMB2, PSMD1, PSMD2, TGFB1, TNF 
autoimmune 
glomerulonephritis 
ABCA8, ABL1, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, ANTXR2, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, 
COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, 
CSF1, CUX1, CXCL14, CYP1B1, DDR1, DDR2, DDX24, DDX6, DUSP1, EDNRB, EGFR, EGR1, EMCN, ERAL1, ERBB4, ESR1, ESRRG, 
FBN1, FGFR3, FGFR4, FH, FLT1, FLT3LG, FLT4, GABBR1, GLI2, GNG11, GNRH1, GUCY1A2, HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, 
ISOC1, KDR, KIT, KITLG, KPNA3, LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, NEGR1, 
NR0B2, NR4A2, PCCA, PDE5A, PDGFRA, PDGFRB, PIK3R3, PKIA, PRRC2C, PTGER4, PTGR1, PTGS1, PTH1R, RAMP2, RAPGEF3, 
RET, RREB1, SCARA5, SCN7A, SDPR, SERPINE1, SFRP1, SOCS3, SORBS2, SOS1, STAMBP, STX3, TFDP2, TGFB1, TGFB3, TNC, 
TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, XAF1 
benign connective 
or soft tissue 
neoplasm 
ABCA8, ABL1, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, ANTXR2, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, 
COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, 
CSF1, CUX1, CXCL14, CYP1B1, DDR1, DDR2, DDX24, DDX6, DUSP1, EDNRB, EGFR, EGR1, EMCN, ERAL1, ERBB4, ESR1, ESRRG, 
FBN1, FGFR3, FGFR4, FH, FLT1, FLT3LG, FLT4, GABBR1, GLI2, GNG11, GNRH1, GUCY1A2, HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, 
ISOC1, KDR, KIT, KITLG, KPNA3, LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, NEGR1, 
NR0B2, NR4A2, PCCA, PDE5A, PDGFRA, PDGFRB, PIK3R3, PKIA, PRRC2C, PTGER4, PTGR1, PTGS1, PTH1R, RAMP2, RAPGEF3, 
RET, RREB1, SCARA5, SCN7A, SDPR, SERPINE1, SFRP1, SOCS3, SORBS2, SOS1, STAMBP, STX3, TFDP2, TGFB1, TGFB3, TNC, 
TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, XAF1 
benign connective 
or soft tissue 
neoplasm 
ABCA8, ABCG2, ABL1, ACAT1, ACKR1, ADARB1, ADCYAP1R1, ADGRB3, ADRA2B, ADRA2C, AEBP1, AGPAT2, AGRN, AIG1, ALDH1A2, 
ALDH1B1, ALDH2, ALDOC, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATP8B1, BCL3, BDH1, BMP4, BMP5, BTRC, 
C1orf115, C2orf88, C9orf16, CALCRL, CARD16, CBL, CCDC68, CDK2, CES2, CHRDL2, CLMN, CLU, CMTM8, COL11A2, COL12A1, 
COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, CSF1, CTNNAL1, CUX1, 
CX3CL1, CXCL12, CXCL14, CYP1B1, DAB2, DBN1, DDR1, DDR2, DDX24, DDX6, DGAT2, DLL1, DNMT1, DNMT3B, DPP4, DPYSL4, 
DTNA, DUSP1, EDNRB, EGFR, EGR1, EMCN, ENG, ENPEP, EP300, EPB41L3, EPHA3, ERAL1, ERBB4, ERCC2, ESR1, ESRRG, FABP5, 
FAM171A1, FAM57A, FBN1, FGFR3, FGFR4, FH, FHIT, FLT1, FLT3LG, FLT4, GABBR1, GADD45A, GATA3, GLI2, GLRX, GNG11, GNRH1, 
GSTM5, GSTO1, GUCY1A2, HIST1H1C, HMGA1, HN1, HOPX, HSD11B2, HSD17B10, ID1, ID4, IFIH1, IFIT3, IFITM2, IGFBP2, IL6R, 
IQGAP1, ISOC1, ITGA6, ITIH5, JAG1, JAG2, KDR, KIT, KITLG, KMT2C, KMT2D, KPNA3, LARGE, LIFR, LRRK2, LYN, MALAT1, MAOA, 
MAP3K1, MECOM, MEX3D, MMP14, MRPS23, MST1R, MUM1L1, MYBL1, MYC, NDN, NDRG1, NDUFS7, NEGR1, NETO2, NEURL1B, 
NOTCH1, NOTCH3, NPR1, NR0B2, NR4A2, NUP37, OCLN, ODC1, PARK2, PARK7, PCCA, PCDH12, PDE5A, PDGFRA, PDGFRB, PERP, 




PTGR1, PTGS1, PTH1R, PTPN11, PTPN5, RAD50, RAMP2, RAPGEF3, RASSF1, RCAN2, RECK, RET, RGCC, RNF144B, RREB1, 
RUVBL1, S100A8, S100A9, SCARA5, SCD, SCN7A, SDPR, SERPINE1, SFRP1, SKP1, SLC39A4, SLC9A3R2, SLIT2, SMAD3, SMO, 
SOCS3, SORBS2, SORD, SORT1, SOS1, SPINT2, SRC, SSTR1, STAMBP, STX3, TBC1D2B, TBX3, TEK, TFDP2, TFPI2, TGFB1, TGFB3, 
THBS2, THRB, TLR4, TMEM176B, TNC, TNFRSF12A, TNFSF10, TNNT3, TPD52L1, TPO, TSHZ3, TSPAN4, TSPAN7, TWF1, UBE2S, 
UBE3A, UGP2, URI1, UTRN, VCP, VTN, WEE1, WISP2, WNT5B, XAF1, YES1, ZFPM2 
ABCA8, ABCG2, ABL1, ACAT1, ACKR1, ADARB1, ADCYAP1R1, ADGRB3, ADRA2B, ADRA2C, AEBP1, AGPAT2, AGRN, AIG1, ALDH1A2, 
ALDH1B1, ALDH2, ALDOC, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATP8B1, BCL3, BDH1, BMP4, BMP5, BTRC, 
C1orf115, C2orf88, C9orf16, CALCRL, CARD16, CBL, CCDC68, CDK2, CES2, CHRDL2, CLMN, CLU, CMTM8, COL11A2, COL12A1, 
COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, CSF1, CTNNAL1, CUX1, 
CX3CL1, CXCL12, CXCL14, CYP1B1, DAB2, DBN1, DDR1, DDR2, DDX24, DDX6, DGAT2, DLL1, DNMT1, DNMT3B, DPP4, DPYSL4, 
DTNA, DUSP1, EDNRB, EGFR, EGR1, EMCN, ENG, ENPEP, EP300, EPB41L3, EPHA3, ERAL1, ERBB4, ERCC2, ESR1, ESRRG, FABP5, 
FAM171A1, FAM57A, FBN1, FGFR3, FGFR4, FH, FHIT, FLT1, FLT3LG, FLT4, GABBR1, GADD45A, GATA3, GLI2, GLRX, GNG11, GNRH1, 
GSTM5, GSTO1, GUCY1A2, HIST1H1C, HMGA1, HN1, HOPX, HSD11B2, HSD17B10, ID1, ID4, IFIH1, IFIT3, IFITM2, IGFBP2, IL6R, 
IQGAP1, ISOC1, ITGA6, ITIH5, JAG1, JAG2, KDR, KIT, KITLG, KMT2C, KMT2D, KPNA3, LARGE, LIFR, LRRK2, LYN, MALAT1, MAOA, 
MAP3K1, MECOM, MEX3D, MMP14, MRPS23, MST1R, MUM1L1, MYBL1, MYC, NDN, NDRG1, NDUFS7, NEGR1, NETO2, NEURL1B, 
NOTCH1, NOTCH3, NPR1, NR0B2, NR4A2, NUP37, OCLN, ODC1, PARK2, PARK7, PCCA, PCDH12, PDE5A, PDGFRA, PDGFRB, PERP, 
PHLDA1, PIK3R1, PIK3R3, PKIA, PLA2G2A, PLCE1, PLCG1, PLXDC1, PPM1H, PRDX2, PRMT5, PRRC2C, PTGER4, PTGES, PTGIS, 
PTGR1, PTGS1, PTH1R, PTPN11, PTPN5, RAD50, RAMP2, RAPGEF3, RASSF1, RCAN2, RECK, RET, RGCC, RNF144B, RREB1, 
RUVBL1, S100A8, S100A9, SCARA5, SCD, SCN7A, SDPR, SERPINE1, SFRP1, SKP1, SLC39A4, SLC9A3R2, SLIT2, SMAD3, SMO, 
SOCS3, SORBS2, SORD, SORT1, SOS1, SPINT2, SRC, SSTR1, STAMBP, STX3, TBC1D2B, TBX3, TEK, TFDP2, TFPI2, TGFB1, TGFB3, 
THBS2, THRB, TLR4, TMEM176B, TNC, TNFRSF12A, TNFSF10, TNNT3, TPD52L1, TPO, TSHZ3, TSPAN4, TSPAN7, TWF1, UBE2S, 
UBE3A, UGP2, URI1, UTRN, VCP, VTN, WEE1, WISP2, WNT5B, XAF1, YES1, ZFPM2 benign neoplasia 
ABCA8, ADARB1, ADRA2B, ADRA2C, AGPAT2, AIG1, ALDH1A2, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, ATP8B1, BDH1, C2orf88, 
CALCRL, CARD16, CBL, CHRDL2, CLU, CMTM8, COL15A1, COL6A3, CTNNAL1, CUX1, CXCL14, CYP1B1, DAB2, DDX24, DDX6, DPP4, 
DTNA, EDNRB, EGFR, EMCN, ENPEP, EP300, EPHA3, ERAL1, ERCC2, ESR1, ESRRG, FAM171A1, FBN1, FGFR3, FLT3LG, GABBR1, 
GATA3, GNG11, GNRH1, GSTM5, GUCY1A2, HIST1H1C, HN1, HOPX, HSD17B10, IFIH1, IFIT3, IFITM2, IGFBP2, IQGAP1, ISOC1, JAG2, 
KIT, KMT2C, KMT2D, KPNA3, LIFR, LRRK2, LYN, MALAT1, MAOA, MAP3K1, MECOM, MEX3D, MRPS23, MUM1L1, MYC, NDRG1, 
NDUFS7, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, OCLN, PCCA, PDE5A, PDGFRA, PIK3R1, PIK3R3, PKIA, PRRC2C, PTGR1, 
PTPN11, RAMP2, RAPGEF3, RECK, RGCC, RNF144B, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SKP1, SLC39A4, SLIT2, SOCS3, 
SORBS2, SORT1, SPINT2, STAMBP, STX3, TBC1D2B, TBX3, TFPI2, TGFB3, TLR4, TMEM176B, TNC, TSHZ3, TSPAN4, TWF1, UBE3A, 
URI1, UTRN, VCP, WEE1, WNT5B, XAF1, YES1, ZFPM2 
benign neoplasm 
of female genital 
organ 
ABCA8, ADARB1, ADRA2B, ADRA2C, AGPAT2, AIG1, ALDH1A2, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, ATP8B1, BDH1, C2orf88, 
CALCRL, CARD16, CBL, CHRDL2, CLU, CMTM8, COL15A1, COL6A3, CTNNAL1, CUX1, CXCL14, CYP1B1, DAB2, DDX24, DDX6, DPP4, 
DTNA, EDNRB, EGFR, EMCN, ENPEP, EP300, EPHA3, ERAL1, ERCC2, ESR1, ESRRG, FAM171A1, FBN1, FGFR3, FLT3LG, GABBR1, 
GATA3, GNG11, GNRH1, GSTM5, GUCY1A2, HIST1H1C, HN1, HOPX, HSD17B10, IFIH1, IFIT3, IFITM2, IGFBP2, IQGAP1, ISOC1, JAG2, 
KIT, KMT2C, KMT2D, KPNA3, LIFR, LRRK2, LYN, MALAT1, MAOA, MAP3K1, MECOM, MEX3D, MRPS23, MUM1L1, MYC, NDRG1, 
NDUFS7, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, OCLN, PCCA, PDE5A, PDGFRA, PIK3R1, PIK3R3, PKIA, PRRC2C, PTGR1, 
PTPN11, RAMP2, RAPGEF3, RECK, RGCC, RNF144B, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SKP1, SLC39A4, SLIT2, SOCS3, 
SORBS2, SORT1, SPINT2, STAMBP, STX3, TBC1D2B, TBX3, TFPI2, TGFB3, TLR4, TMEM176B, TNC, TSHZ3, TSPAN4, TWF1, UBE3A, 
URI1, UTRN, VCP, WEE1, WNT5B, XAF1, YES1, ZFPM2 
benign neoplasm 
of female genital 
organ 
ABCA8, ADARB1, ADRA2B, ADRA2C, AGPAT2, AIG1, ALDH1A2, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, ATP8B1, BDH1, C2orf88, 
CALCRL, CARD16, CBL, CHRDL2, CLU, CMTM8, COL15A1, COL6A3, CTNNAL1, CUX1, CXCL14, CYP1B1, DAB2, DDX24, DDX6, DPP4, 
DTNA, EDNRB, EGFR, EMCN, ENPEP, EP300, EPHA3, ERAL1, ERCC2, ESR1, ESRRG, FAM171A1, FBN1, FGFR3, FLT3LG, GABBR1, 
GATA3, GNG11, GNRH1, GSTM5, GUCY1A2, HIST1H1C, HN1, HOPX, HSD17B10, IFIH1, IFIT3, IFITM2, IGFBP2, IQGAP1, ISOC1, JAG2, 
KIT, KMT2C, KMT2D, KPNA3, LIFR, LRRK2, LYN, MALAT1, MAOA, MAP3K1, MECOM, MEX3D, MRPS23, MUM1L1, MYC, NDRG1, 
NDUFS7, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, OCLN, PCCA, PDE5A, PDGFRA, PIK3R1, PIK3R3, PKIA, PRRC2C, PTGR1, 
PTPN11, RAMP2, RAPGEF3, RECK, RGCC, RNF144B, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SKP1, SLC39A4, SLIT2, SOCS3, 
SORBS2, SORT1, SPINT2, STAMBP, STX3, TBC1D2B, TBX3, TFPI2, TGFB3, TLR4, TMEM176B, TNC, TSHZ3, TSPAN4, TWF1, UBE3A, 
URI1, UTRN, VCP, WEE1, WNT5B, XAF1, YES1, ZFPM2 
benign neoplasm 
of female genital 
organ 
APEX1, AR, BMP2, CARD8, CD40, CEBPA, CXCL12, CXCL8, CYSLTR2, EBF1, EDN1, EGFR, EGR1, EGR2, ELF4, EP300, EPAS1, ERF, 
ESR1, ETS1, ETS2, FBN1, FGF1, FGFR4, FLI1, FZD6, GATA3, GBP2, GLRX, HBEGF, HEY1, HMGA1, ID1, ID2, ID3, IER3, IFI16, IKBKB, 
IL1R1, IL33, IL6, INPP5D, IP6K2, IRF1, ITGB3, JAK2, KITLG, KLF13, LIF, LTF, MAP3K1, MEG3, MEOX2, MIF, MSX1, MYC, NFKB2, 
NFKBIA, NGF, NOTCH1, NPR1, NR0B2, PDGFRB, PLK3, POU5F1, PRDX1, PTPN11, RARA, REL, RGCC, RIPK1, SMAD3, SOD1, SRC, 
SUB1, SUFU, SUMO1, TFE3, TGFB1, THPO, TNF, TNFSF10, VIP, YBX3 
binding of protein 
binding site 
ABL1, DDR1, DDR2, EPHA2, GATA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RET, SRC, TEK, YES1 
blast crisis phase 
chronic myeloid 
leukemia 
ABL1, DDR1, DDR2, EPHA2, GATA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RET, SRC, TEK, YES1 
blast crisis phase 
chronic myeloid 
leukemia 
ABL1, DDR1, DDR2, EPHA2, GATA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RET, SRC, TEK, YES1 
blast crisis phase 
chronic myeloid 
leukemia 
ABL1, DDR1, DDR2, EPHA2, GATA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RET, SRC, TEK, YES1 
blast crisis phase 
chronic myeloid 
leukemia 
















ABL1, ACE, ADA, ALPL, ANXA11, ANXA6, APBA1, ARHGAP1, CASP7, CCL2, CCNDBP1, CD38, CD40, CDK2, CHD1, CLK1, CNTFR, 
CSF3R, CXCL1, CXCL12, CXCL8, CXCR4, ECI2, EGFR, EP300, EPSTI1, F11R, F5, FBXO9, FCGR3A/FCGR3B, FDFT1, FLT1, GABBR1, 
GABBR2, GFAP, GGPS1, GIT1, GRIN3A, HDAC6, IFIT2, IFIT3, IL6, IL6R, ITGB3, KAT6A, KCNA4, KDR, KIT, KSR1, LCP2, LIF, MAGED1, 
MAP3K8, MYC, MYD88, NEK3, OSMR, PDE5A, PKP2, PLCG1, PPP2CA, PRDM1, PRIM2, PRKAA1, PROS1, PSMA2, PSMB1, PSMB2, 




ABL1, ALPL, AR, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, IRF7, KCNN3, KDR, KIT, NT5E, 
PDGFRA, PDGFRB, RET, TNF, TUBA4A, TUBA8, TUBB4B bone cancer 
ABL1, ALPL, AR, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, IRF7, KCNN3, KDR, KIT, NT5E, 




ABL1, ALPL, AR, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, IRF7, KCNN3, KDR, KIT, NT5E, 
PDGFRA, PDGFRB, RET, TNF, TUBA4A, TUBA8, TUBB4B bone cancer 
ABL1, ALPL, AR, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, IRF7, KCNN3, KDR, KIT, NT5E, 
PDGFRA, PDGFRB, RET, TNF, TUBA4A, TUBA8, TUBB4B bone cancer 
ABL1, ALPL, AR, CACNA2D1, CBL, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, IL6, IRF7, 
KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, TUBB4B 
Bone Cancer and 
Tumors 
ABL1, ALPL, AR, CACNA2D1, CBL, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, IL6, IRF7, 
KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, TUBB4B 
Bone Cancer and 
Tumors 
ABL1, ALPL, AR, CACNA2D1, CBL, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, IL6, IRF7, 
KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, TUBB4B 
Bone Cancer and 
Tumors 
ABL1, ALPL, AR, CACNA2D1, CBL, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, IL6, IRF7, 
KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, TUBB4B 
Bone Cancer and 
Tumors 
ABCB1, ABL1, ACP1, ALPL, AR, CACNA2D1, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, 
IL6, IRF7, KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, POSTN, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, 
TUBB4B bone lesion 
ABCB1, ABL1, ACP1, ALPL, AR, CACNA2D1, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, 
IL6, IRF7, KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, POSTN, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, 
TUBB4B bone lesion 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CDC25A, CEBPA, CSF3R, CUX1, DAB2IP, DDR1, DDR2, 
DLL1, DLL4, DNMT1, DTX1, DTX3, EGFR, ENPP2, EPHA2, EPHA3, ERCC2, ERG, ESR1, FGR, FLT1, FLT4, GABBR1, GABBR2, 
GADD45A, GATA2, GATA3, GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, 
ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MAML1, MECOM, MGMT, MN1, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, 




ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CDC25A, CEBPA, CSF3R, CUX1, DAB2IP, DDR1, DDR2, 
DLL1, DLL4, DNMT1, DTX1, DTX3, EGFR, ENPP2, EPHA2, EPHA3, ERCC2, ERG, ESR1, FGR, FLT1, FLT4, GABBR1, GABBR2, 
GADD45A, GATA2, GATA3, GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, 
ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MAML1, MECOM, MGMT, MN1, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, 




ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CDC25A, CEBPA, CSF3R, CUX1, DAB2IP, DDR1, DDR2, 
DLL1, DLL4, DNMT1, DTX1, DTX3, EGFR, ENPP2, EPHA2, EPHA3, ERCC2, ERG, ESR1, FGR, FLT1, FLT4, GABBR1, GABBR2, 
GADD45A, GATA2, GATA3, GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, 
ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MAML1, MECOM, MGMT, MN1, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, 




ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CDC25A, CEBPA, CSF3R, CUX1, DAB2IP, DDR1, DDR2, 
DLL1, DLL4, DNMT1, DTX1, DTX3, EGFR, ENPP2, EPHA2, EPHA3, ERCC2, ERG, ESR1, FGR, FLT1, FLT4, GABBR1, GABBR2, 
GADD45A, GATA2, GATA3, GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, 
ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MAML1, MECOM, MGMT, MN1, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, 




ABL1, ALPL, AR, CACNA2D1, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, IL6, IRF7, KCNN3, 
KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, TUBB4B bone tumor 
ABL1, ALPL, AR, CACNA2D1, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, IL6, IRF7, KCNN3, 
KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, TUBB4B bone tumor 
ABL1, ALPL, AR, CACNA2D1, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, IL6, IRF7, KCNN3, 
KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, TUBB4B bone tumor 
ABL1, ALPL, AR, CACNA2D1, DDR1, DDR2, DLC1, EGFR, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, GLI2, IL6, IRF7, KCNN3, 
KDR, KIT, NT5E, PDGFRA, PDGFRB, PLAU, PLAUR, PTH1R, RET, SERPINE1, TNF, TUBA4A, TUBA8, TUBB4B bone tumor 
ABL1, ADAP1, ADGRB1, ADM, AGAP2, AGRN, AGTR2, APBA1, APLN, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BASP1, BMP2, 
BMP4, CCL2, CTNND2, CXCL12, DAB2IP, DBN1, DLL4, DOCK1, DPYSL3, DPYSL4, DYNLT1, EFNA5, EFNB1, EFNB2, EGR3, ELMO1, 
EPHB4, EPS8, ERBB4, ETS1, EZR, FAM107A, GAB1, GIT1, GRASP, GRIN3A, HLX, IL1R1, IL6, ITGB3, ITPR1, KDR, KITLG, KLF7, LIFR, 
LMO2, MYD88, NCAM2, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PIM3, PRKAA2, PRKX, 
PRNP, PROX1, PTPN11, PTPRF, RAB17, RAPGEF2, RAPH1, RET, ROR1, ROR2, RRAS2, SARS, SCN4B, SEMA3F, SGK1, SKIL, SLIT2, 
SNCA, SOD1, SRC, STIM2, STK38L, TEK, TGFB1, TIAM1, TIMP2, TMEM67, TNC, TNF, TNFRSF21, TRIM9, UBE3A, UNC5B, VEGFC, VIP, 
ZDHHC8 branching of cells 
ABAT, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, ADK, 
ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, AR, ARHGEF7, 
BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP4, BTRC, C6orf203, CACNA2D1, CAPZA2, CASP10, CASP2, CBL, CBX8, 
CCL2, CCNL1, CCT3, CD34, CDC25A, CDC25B, CDH5, CEBPA, CHD1, CLGN, CLU, CMPK2, CNN1, CRIPAK, CSE1L, CSF3R, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DACH1, DDIT4, DLC1, DPYD, DUSP1, DUSP2, EDN1, EGFR, EGR1, EGR3, 
EIF2AK1, EIF3H, EIF3K, ENG, ENO1, EP300, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EYA1, 
F11R, FABP5, FAM96B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, FTO, FZD1, GABARAPL2, GAS1, GATA3, 
GFRA1, GGCT, GGPS1, GLI2, GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, 
HDAC6, HEYL, HIGD1A, HIST1H1C, HIST2H2BE, IDH3A, IER3, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITIH5, ITPR1, JAG1, 
KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, LIMA1, LMO2, 
LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MECOM, MECR, METAP2, MIF, 
MKKS, MMP14, MRPL13, MRPL15, MST1R, MT1E, MTCH2, MYC, N4BP3, NANS, NCOA3, NOS3, NOTCH1, NOTCH3, NR4A2, NTRK1, 
NUMB, ODC1, PALLD, PARK2, PDGFB, PDGFRA, PDGFRB, PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, 
PLA2G2A, PLAU, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, POU5F1, PRDM1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTPN11, PTPRF, 
PXDN, PXN, RAB11FIP1, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RHBDF1, RRAS2, RRM1, RRP12, S100A8, S100A9, 
SCAND1, SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SLC23A2, SLC25A5, SLC8A1, SLIRP, SLIT2, SMAD3, SOD1, SOX7, SRC, 
SSPN, STAT6, STMN3, STYXL1, TACR2, TAGLN2, TAL1, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TGFB1, THEM4, 
THPO, TIMP2, TLR4, TLR5, TM2D2, TNC, TNF, TNFRSF10A, TNFSF10, TRIM9, TRPS1, TSHZ3, TSPAN15, TUBA4A, TUBA8, TUBB4B, 
UBE3A, UBQLN1, UTP4, UTRN, VBP1, VCL, VDAC2, VDAC3, VEGFC, WEE1, WNT5B, WT1, YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, 
ZNF423, ZNF703 breast cancer 
ABAT, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, ADK, 
ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, AR, ARHGEF7, 
BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP4, BTRC, C6orf203, CACNA2D1, CAPZA2, CASP10, CASP2, CBL, CBX8, 
CCL2, CCNL1, CCT3, CD34, CDC25A, CDC25B, CDH5, CEBPA, CHD1, CLGN, CLU, CMPK2, CNN1, CRIPAK, CSE1L, CSF3R, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DACH1, DDIT4, DLC1, DPYD, DUSP1, DUSP2, EDN1, EGFR, EGR1, EGR3, 
EIF2AK1, EIF3H, EIF3K, ENG, ENO1, EP300, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EYA1, 
F11R, FABP5, FAM96B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, FTO, FZD1, GABARAPL2, GAS1, GATA3, 
GFRA1, GGCT, GGPS1, GLI2, GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, 
HDAC6, HEYL, HIGD1A, HIST1H1C, HIST2H2BE, IDH3A, IER3, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITIH5, ITPR1, JAG1, 
KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, LIMA1, LMO2, 
LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MECOM, MECR, METAP2, MIF, 




NUMB, ODC1, PALLD, PARK2, PDGFB, PDGFRA, PDGFRB, PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, 
PLA2G2A, PLAU, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, POU5F1, PRDM1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTPN11, PTPRF, 
PXDN, PXN, RAB11FIP1, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RHBDF1, RRAS2, RRM1, RRP12, S100A8, S100A9, 
SCAND1, SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SLC23A2, SLC25A5, SLC8A1, SLIRP, SLIT2, SMAD3, SOD1, SOX7, SRC, 
SSPN, STAT6, STMN3, STYXL1, TACR2, TAGLN2, TAL1, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TGFB1, THEM4, 
THPO, TIMP2, TLR4, TLR5, TM2D2, TNC, TNF, TNFRSF10A, TNFSF10, TRIM9, TRPS1, TSHZ3, TSPAN15, TUBA4A, TUBA8, TUBB4B, 
UBE3A, UBQLN1, UTP4, UTRN, VBP1, VCL, VDAC2, VDAC3, VEGFC, WEE1, WNT5B, WT1, YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, 
ZNF423, ZNF703 
ABAT, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, ADK, 
ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, AR, ARHGEF7, 
BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP4, BTRC, C6orf203, CACNA2D1, CAPZA2, CASP10, CASP2, CBL, CBX8, 
CCL2, CCNL1, CCT3, CD34, CDC25A, CDC25B, CDH5, CEBPA, CHD1, CLGN, CLU, CMPK2, CNN1, CRIPAK, CSE1L, CSF3R, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DACH1, DDIT4, DLC1, DPYD, DUSP1, DUSP2, EDN1, EGFR, EGR1, EGR3, 
EIF2AK1, EIF3H, EIF3K, ENG, ENO1, EP300, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EYA1, 
F11R, FABP5, FAM96B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, FTO, FZD1, GABARAPL2, GAS1, GATA3, 
GFRA1, GGCT, GGPS1, GLI2, GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, 
HDAC6, HEYL, HIGD1A, HIST1H1C, HIST2H2BE, IDH3A, IER3, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITIH5, ITPR1, JAG1, 
KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, LIMA1, LMO2, 
LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MECOM, MECR, METAP2, MIF, 
MKKS, MMP14, MRPL13, MRPL15, MST1R, MT1E, MTCH2, MYC, N4BP3, NANS, NCOA3, NOS3, NOTCH1, NOTCH3, NR4A2, NTRK1, 
NUMB, ODC1, PALLD, PARK2, PDGFB, PDGFRA, PDGFRB, PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, 
PLA2G2A, PLAU, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, POU5F1, PRDM1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTPN11, PTPRF, 
PXDN, PXN, RAB11FIP1, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RHBDF1, RRAS2, RRM1, RRP12, S100A8, S100A9, 
SCAND1, SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SLC23A2, SLC25A5, SLC8A1, SLIRP, SLIT2, SMAD3, SOD1, SOX7, SRC, 
SSPN, STAT6, STMN3, STYXL1, TACR2, TAGLN2, TAL1, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TGFB1, THEM4, 
THPO, TIMP2, TLR4, TLR5, TM2D2, TNC, TNF, TNFRSF10A, TNFSF10, TRIM9, TRPS1, TSHZ3, TSPAN15, TUBA4A, TUBA8, TUBB4B, 
UBE3A, UBQLN1, UTP4, UTRN, VBP1, VCL, VDAC2, VDAC3, VEGFC, WEE1, WNT5B, WT1, YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, 
ZNF423, ZNF703 breast cancer 
ABAT, ABCB1, ABCB7, ABCG2, ABL1, ACADS, ACOT9, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, 
ADAMTS5, ADAMTS9, ADGRF5, ADK, ADRA2B, ADRA2C, ADRM1, ADSL, AGPAT2, AIG1, AIM1, AKAP12, AKR1B1, AKR7A2, ALAS1, 
ALDH1A3, ALDOC, ALPL, ANAPC13, ANGPTL4, ANK3, ANPEP, ANXA1, ANXA11, ANXA3, APBA1, AQP3, AR, ARHGEF7, ARL5A, BAG1, 
BECN1, BEX1, BEX2, BEX4, BHLHE40, BLVRA, BMP1, BMP2, BMP4, BMP5, BST2, BTRC, C1orf115, C6orf203, CACNA2D1, CAMK2N1, 
CAPN5, CAPZA2, CASP10, CASP2, CBL, CBX8, CCL2, CCNL1, CCT3, CCT4, CCT5, CD34, CD9, CDC25A, CDC25B, CDH13, CDH5, 
CDON, CEBPA, CHD1, CLGN, CLU, CMPK2, CNN1, CNTFR, CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, CRELD1, CRIPAK, 
CRYZ, CSE1L, CSF3R, CTF1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DACH1, DBI, DDIT4, 
DDR2, DFFB, DGKA, DHDDS, DLC1, DPYD, DRG1, DSG2, DUSP1, DUSP2, DUSP6, EBF4, EBP, ECHS1, EDN1, EFNB1, EFS, EGFR, 
EGR1, EGR3, EHHADH, EIF2AK1, EIF3H, EIF3K, EMP1, ENG, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, 
ERCC2, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EYA1, F11R, FABP5, FAM96B, FCGR3A/FCGR3B, FDFT1, FGF1, FGF12, FGFR3, 
FGFR4, FGR, FHIT, FHL3, FLT1, FLT4, FOXF1, FSTL3, FTO, FZD1, FZD4, FZD7, GABARAPL2, GABBR1, GAS1, GATA3, GCDH, GCH1, 
GFRA1, GGCT, GGPS1, GLI2, GLO1, GLRX, GLRX2, GLRX3, GNAQ, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, GYG2, HAGH, 
HAND1, HBA1/HBA2, HBEGF, HCCS, HCLS1, HDAC6, HEYL, HIGD1A, HIST1H1C, HIST1H4H, HIST2H2BE, HLA-DOA, HSD11B2, 
HSD17B11, HTRA1, ICAM1, ID2, IDH3A, IER3, IFITM1, IGFBP2, IGFBP6, IL18R1, IL27RA, IL33, IL6, IL6R, IRF1, ISG20, ITGA6, ITGAV, 
ITIH5, ITPR1, ITPRIPL2, IVD, JAG1, KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, 
LASP1, LDHA, LIF, LIFR, LIMA1, LMO2, LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, LYN, MAFB, MALAT1, MAP1LC3B, 
MAP3K1, MAP3K8, MAPK11, MCCC2, MCM4, MDH2, MECOM, MECR, MERTK, METAP2, MGLL, MGMT, MICB, MIF, mir-631, MKKS, 
MMP14, MRPL13, MRPL15, MSC, MST1R, MSX1, MT1E, MTCH2, MYBL1, MYC, MYH11, MYO7B, MYOZ2, N4BP3, NANS, NCOA3, 
NDRG1, NEAT1, NEDD9, NOS3, NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT16, NUMB, NUP37, ODC1, OLFML3, OSMR, 
P4HA1, PAICS, PALLD, PARK2, PDE5A, PDGFB, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, 
PHLDA1, PIGT, PIK3R1, PIM1, PIN1, PLA2G2A, PLAU, PLAUR, PLCG1, PLIN2, PLIN3, PLPP3, PLS3, PLSCR4, PMAIP1, PNPLA4, PNPO, 
PODN, POLB, POU5F1, PPIH, PRDM1, PRDX1, PRMT1, PRNP, PROSC, PROX1, PRRX1, PSMA7, PSMB4, PSMD14, PSMD4, PTBP1, 
PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXDN, PXN, RAB11FIP1, RABGGTB, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, 
REXO2, RGL2, RHBDF1, RRAS2, RRM1, RRP12, RSRP1, RUVBL1, S100A8, S100A9, SCAND1, SCARA5, SCN1B, SDF2L1, SECTM1, 
SEL1L3, SELE, SEMA6B, SERPINE1, SFRP1, SFRP4, SGK1, SIAH2, SIL1, SLC16A1, SLC16A3, SLC23A2, SLC25A5, SLC2A14, SLC2A3, 
SLC8A1, SLIRP, SLIT2, SMAD3, SMAD7, SMO, SNRPF, SOD1, SOX17, SOX7, SRC, SSPN, SSTR1, STAT6, STIM2, STK38L, STMN3, 
STYXL1, SYNPO2L, TACR2, TAGLN2, TAL1, TBC1D9, TBX2, TBX3, TCEB1, TCF21, TCP1, TEK, TET2, TET3, TFPI, TFPI2, TFRC, 
TGFB1, TGFB3, THEM4, THPO, TIMP2, TLR4, TLR5, TM2D2, TM4SF1, TNC, TNF, TNFRSF10A, TNFRSF11B, TNFSF10, TNKS2, 
TPD52L1, TRAP1, TRAPPC2L, TRIM9, TRPS1, TSHZ3, TSPAN15, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UBQLN1, UNC5C, UTP4, 
UTRN, VBP1, VCL, VDAC1, VDAC2, VDAC3, VEGFC, VIPR1, VSIG10, WEE1, WFS1, WISP1, WISP2, WNT5B, WT1, YES1, YPEL5, 
YWHAQ, ZFP36, ZFP36L2, ZNF423, ZNF703 
breast or 
colorectal cancer 
ABAT, ABCB1, ABCB7, ABCG2, ABL1, ACADS, ACOT9, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, 
ADAMTS5, ADAMTS9, ADGRF5, ADK, ADRA2B, ADRA2C, ADRM1, ADSL, AGPAT2, AIG1, AIM1, AKAP12, AKR1B1, AKR7A2, ALAS1, 
ALDH1A3, ALDOC, ALPL, ANAPC13, ANGPTL4, ANK3, ANPEP, ANXA1, ANXA11, ANXA3, APBA1, AQP3, AR, ARHGEF7, ARL5A, BAG1, 
BECN1, BEX1, BEX2, BEX4, BHLHE40, BLVRA, BMP1, BMP2, BMP4, BMP5, BST2, BTRC, C1orf115, C6orf203, CACNA2D1, CAMK2N1, 
CAPN5, CAPZA2, CASP10, CASP2, CBL, CBX8, CCL2, CCNL1, CCT3, CCT4, CCT5, CD34, CD9, CDC25A, CDC25B, CDH13, CDH5, 
CDON, CEBPA, CHD1, CLGN, CLU, CMPK2, CNN1, CNTFR, CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, CRELD1, CRIPAK, 
CRYZ, CSE1L, CSF3R, CTF1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DACH1, DBI, DDIT4, 
DDR2, DFFB, DGKA, DHDDS, DLC1, DPYD, DRG1, DSG2, DUSP1, DUSP2, DUSP6, EBF4, EBP, ECHS1, EDN1, EFNB1, EFS, EGFR, 
EGR1, EGR3, EHHADH, EIF2AK1, EIF3H, EIF3K, EMP1, ENG, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, 
ERCC2, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EYA1, F11R, FABP5, FAM96B, FCGR3A/FCGR3B, FDFT1, FGF1, FGF12, FGFR3, 
FGFR4, FGR, FHIT, FHL3, FLT1, FLT4, FOXF1, FSTL3, FTO, FZD1, FZD4, FZD7, GABARAPL2, GABBR1, GAS1, GATA3, GCDH, GCH1, 
GFRA1, GGCT, GGPS1, GLI2, GLO1, GLRX, GLRX2, GLRX3, GNAQ, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, GYG2, HAGH, 
HAND1, HBA1/HBA2, HBEGF, HCCS, HCLS1, HDAC6, HEYL, HIGD1A, HIST1H1C, HIST1H4H, HIST2H2BE, HLA-DOA, HSD11B2, 
HSD17B11, HTRA1, ICAM1, ID2, IDH3A, IER3, IFITM1, IGFBP2, IGFBP6, IL18R1, IL27RA, IL33, IL6, IL6R, IRF1, ISG20, ITGA6, ITGAV, 
ITIH5, ITPR1, ITPRIPL2, IVD, JAG1, KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, 
LASP1, LDHA, LIF, LIFR, LIMA1, LMO2, LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, LYN, MAFB, MALAT1, MAP1LC3B, 
MAP3K1, MAP3K8, MAPK11, MCCC2, MCM4, MDH2, MECOM, MECR, MERTK, METAP2, MGLL, MGMT, MICB, MIF, mir-631, MKKS, 
MMP14, MRPL13, MRPL15, MSC, MST1R, MSX1, MT1E, MTCH2, MYBL1, MYC, MYH11, MYO7B, MYOZ2, N4BP3, NANS, NCOA3, 
NDRG1, NEAT1, NEDD9, NOS3, NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT16, NUMB, NUP37, ODC1, OLFML3, OSMR, 
P4HA1, PAICS, PALLD, PARK2, PDE5A, PDGFB, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, 
PHLDA1, PIGT, PIK3R1, PIM1, PIN1, PLA2G2A, PLAU, PLAUR, PLCG1, PLIN2, PLIN3, PLPP3, PLS3, PLSCR4, PMAIP1, PNPLA4, PNPO, 
PODN, POLB, POU5F1, PPIH, PRDM1, PRDX1, PRMT1, PRNP, PROSC, PROX1, PRRX1, PSMA7, PSMB4, PSMD14, PSMD4, PTBP1, 
PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXDN, PXN, RAB11FIP1, RABGGTB, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, 
REXO2, RGL2, RHBDF1, RRAS2, RRM1, RRP12, RSRP1, RUVBL1, S100A8, S100A9, SCAND1, SCARA5, SCN1B, SDF2L1, SECTM1, 
SEL1L3, SELE, SEMA6B, SERPINE1, SFRP1, SFRP4, SGK1, SIAH2, SIL1, SLC16A1, SLC16A3, SLC23A2, SLC25A5, SLC2A14, SLC2A3, 
SLC8A1, SLIRP, SLIT2, SMAD3, SMAD7, SMO, SNRPF, SOD1, SOX17, SOX7, SRC, SSPN, SSTR1, STAT6, STIM2, STK38L, STMN3, 
STYXL1, SYNPO2L, TACR2, TAGLN2, TAL1, TBC1D9, TBX2, TBX3, TCEB1, TCF21, TCP1, TEK, TET2, TET3, TFPI, TFPI2, TFRC, 
TGFB1, TGFB3, THEM4, THPO, TIMP2, TLR4, TLR5, TM2D2, TM4SF1, TNC, TNF, TNFRSF10A, TNFRSF11B, TNFSF10, TNKS2, 
TPD52L1, TRAP1, TRAPPC2L, TRIM9, TRPS1, TSHZ3, TSPAN15, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UBQLN1, UNC5C, UTP4, 
UTRN, VBP1, VCL, VDAC1, VDAC2, VDAC3, VEGFC, VIPR1, VSIG10, WEE1, WFS1, WISP1, WISP2, WNT5B, WT1, YES1, YPEL5, 






ABAT, ABCA8, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, 
ADK, ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, 
AR, ARHGEF7, ATIC, ATP8B1, AZGP1, BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP4, BTRC, C2orf88, C6orf203, 
CACNA2D1, CAPZA2, CARD16, CASP10, CASP2, CBL, CBX8, CCL2, CCNL1, CCT3, CCT5, CD34, CDC25A, CDC25B, CDH5, CDK2, 
CEBPA, CHD1, CLGN, CLU, CMPK2, CMTM8, CNN1, COL15A1, CRIPAK, CSE1L, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL3, CXCL8, CXCR4, DAB2, DACH1, DDIT4, DDR1, DLC1, DPP4, DPYD, DTNA, DUSP1, DUSP2, DYNLRB1, EDN1, EFNB2, 
EGFR, EGR1, EGR3, EIF2AK1, EIF3H, EIF3K, ENG, ENO1, ENPEP, EP300, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ESR1, ESRRG, 
ETFA, ETS1, ETS2, ETV1, EYA1, F11R, FABP5, FAM171A1, FAM96B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, 
FTO, FZD1, GABARAPL2, GAS1, GATA3, GFRA1, GGCT, GGPS1, GLI2, GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, 
HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HDAC6, HEYL, HIGD1A, HIST1H1C, HIST2H2BE, HMGA1, HN1, HOXB2, IDH3A, IDO1, 
IER3, IFITM2, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITIH5, ITPR1, JAG1, JAG2, KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, 
KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, LIMA1, LMO2, LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, 
MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MECOM, MECR, METAP2, MGMT, MIF, MKKS, MMP14, MRPL13, MRPL15, MST1R, 
MSX1, MT1E, MTCH2, MUM1L1, MYC, N4BP3, NANS, NCOA3, NOS3, NOTCH1, NOTCH3, NR4A2, NTRK1, NUMB, OCLN, ODC1, PALLD, 
PARK2, PDGFB, PDGFRA, PDGFRB, PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, PLA2G2A, PLAU, 
PLAUR, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, POSTN, POU5F1, PRDM1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTGES, PTGS1, 
PTPN11, PTPRF, PXDN, PXN, RAB11FIP1, RAD50, RAD51C, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RGCC, RHBDF1, 
RNF144B, RRAS2, RRM1, RRP12, S100A8, S100A9, SCAND1, SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SKP1, SLC16A3, 
SLC23A2, SLC25A5, SLC39A4, SLC8A1, SLFN11, SLIRP, SLIT2, SMAD3, SOD1, SORT1, SOX7, SPINT2, SRC, SSPN, STAT6, STC1, 
STMN3, STYXL1, TACR2, TAGLN2, TAL1, TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TF, TFE3, TFPI2, TGFB1, 
THEM4, THPO, TIMP2, TLR4, TLR5, TM2D2, TMEM176B, TNC, TNF, TNFRSF10A, TNFSF10, TPM3, TPM4, TRIM9, TRPS1, TSHZ3, 
TSPAN15, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE3A, UBQLN1, URI1, UTP4, UTRN, VBP1, VCL, VDAC2, VDAC3, VEGFC, VTN, WEE1, 
WISP1, WISP2, WNT5B, WT1, YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, ZFPM2, ZNF217, ZNF423, ZNF703 
breast or ovarian 
cancer 
ABAT, ABCA8, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, 
ADK, ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, 
AR, ARHGEF7, ATIC, ATP8B1, AZGP1, BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP4, BTRC, C2orf88, C6orf203, 
CACNA2D1, CAPZA2, CARD16, CASP10, CASP2, CBL, CBX8, CCL2, CCNL1, CCT3, CCT5, CD34, CDC25A, CDC25B, CDH5, CDK2, 
CEBPA, CHD1, CLGN, CLU, CMPK2, CMTM8, CNN1, COL15A1, CRIPAK, CSE1L, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL3, CXCL8, CXCR4, DAB2, DACH1, DDIT4, DDR1, DLC1, DPP4, DPYD, DTNA, DUSP1, DUSP2, DYNLRB1, EDN1, EFNB2, 
EGFR, EGR1, EGR3, EIF2AK1, EIF3H, EIF3K, ENG, ENO1, ENPEP, EP300, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ESR1, ESRRG, 
ETFA, ETS1, ETS2, ETV1, EYA1, F11R, FABP5, FAM171A1, FAM96B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, 
FTO, FZD1, GABARAPL2, GAS1, GATA3, GFRA1, GGCT, GGPS1, GLI2, GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, 
HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HDAC6, HEYL, HIGD1A, HIST1H1C, HIST2H2BE, HMGA1, HN1, HOXB2, IDH3A, IDO1, 
IER3, IFITM2, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITIH5, ITPR1, JAG1, JAG2, KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, 
KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, LIMA1, LMO2, LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, 
MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MECOM, MECR, METAP2, MGMT, MIF, MKKS, MMP14, MRPL13, MRPL15, MST1R, 
MSX1, MT1E, MTCH2, MUM1L1, MYC, N4BP3, NANS, NCOA3, NOS3, NOTCH1, NOTCH3, NR4A2, NTRK1, NUMB, OCLN, ODC1, PALLD, 
PARK2, PDGFB, PDGFRA, PDGFRB, PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, PLA2G2A, PLAU, 
PLAUR, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, POSTN, POU5F1, PRDM1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTGES, PTGS1, 
PTPN11, PTPRF, PXDN, PXN, RAB11FIP1, RAD50, RAD51C, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RGCC, RHBDF1, 
RNF144B, RRAS2, RRM1, RRP12, S100A8, S100A9, SCAND1, SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SKP1, SLC16A3, 
SLC23A2, SLC25A5, SLC39A4, SLC8A1, SLFN11, SLIRP, SLIT2, SMAD3, SOD1, SORT1, SOX7, SPINT2, SRC, SSPN, STAT6, STC1, 
STMN3, STYXL1, TACR2, TAGLN2, TAL1, TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TF, TFE3, TFPI2, TGFB1, 
THEM4, THPO, TIMP2, TLR4, TLR5, TM2D2, TMEM176B, TNC, TNF, TNFRSF10A, TNFSF10, TPM3, TPM4, TRIM9, TRPS1, TSHZ3, 
TSPAN15, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE3A, UBQLN1, URI1, UTP4, UTRN, VBP1, VCL, VDAC2, VDAC3, VEGFC, VTN, WEE1, 
WISP1, WISP2, WNT5B, WT1, YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, ZFPM2, ZNF217, ZNF423, ZNF703 
breast or ovarian 
cancer 
ABAT, ABCA8, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, 
ADK, ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, 
AR, ARHGEF7, ATIC, ATP8B1, AZGP1, BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP4, BTRC, C2orf88, C6orf203, 
CACNA2D1, CAPZA2, CARD16, CASP10, CASP2, CBL, CBX8, CCL2, CCNL1, CCT3, CCT5, CD34, CDC25A, CDC25B, CDH5, CDK2, 
CEBPA, CHD1, CLGN, CLU, CMPK2, CMTM8, CNN1, COL15A1, CRIPAK, CSE1L, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL3, CXCL8, CXCR4, DAB2, DACH1, DDIT4, DDR1, DLC1, DPP4, DPYD, DTNA, DUSP1, DUSP2, DYNLRB1, EDN1, EFNB2, 
EGFR, EGR1, EGR3, EIF2AK1, EIF3H, EIF3K, ENG, ENO1, ENPEP, EP300, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ESR1, ESRRG, 
ETFA, ETS1, ETS2, ETV1, EYA1, F11R, FABP5, FAM171A1, FAM96B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, 
FTO, FZD1, GABARAPL2, GAS1, GATA3, GFRA1, GGCT, GGPS1, GLI2, GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, 
HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HDAC6, HEYL, HIGD1A, HIST1H1C, HIST2H2BE, HMGA1, HN1, HOXB2, IDH3A, IDO1, 
IER3, IFITM2, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITIH5, ITPR1, JAG1, JAG2, KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, 
KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, LIMA1, LMO2, LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, 
MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MECOM, MECR, METAP2, MGMT, MIF, MKKS, MMP14, MRPL13, MRPL15, MST1R, 
MSX1, MT1E, MTCH2, MUM1L1, MYC, N4BP3, NANS, NCOA3, NOS3, NOTCH1, NOTCH3, NR4A2, NTRK1, NUMB, OCLN, ODC1, PALLD, 
PARK2, PDGFB, PDGFRA, PDGFRB, PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, PLA2G2A, PLAU, 
PLAUR, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, POSTN, POU5F1, PRDM1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTGES, PTGS1, 
PTPN11, PTPRF, PXDN, PXN, RAB11FIP1, RAD50, RAD51C, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RGCC, RHBDF1, 
RNF144B, RRAS2, RRM1, RRP12, S100A8, S100A9, SCAND1, SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SKP1, SLC16A3, 
SLC23A2, SLC25A5, SLC39A4, SLC8A1, SLFN11, SLIRP, SLIT2, SMAD3, SOD1, SORT1, SOX7, SPINT2, SRC, SSPN, STAT6, STC1, 
STMN3, STYXL1, TACR2, TAGLN2, TAL1, TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TF, TFE3, TFPI2, TGFB1, 
THEM4, THPO, TIMP2, TLR4, TLR5, TM2D2, TMEM176B, TNC, TNF, TNFRSF10A, TNFSF10, TPM3, TPM4, TRIM9, TRPS1, TSHZ3, 
TSPAN15, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE3A, UBQLN1, URI1, UTP4, UTRN, VBP1, VCL, VDAC2, VDAC3, VEGFC, VTN, WEE1, 
WISP1, WISP2, WNT5B, WT1, YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, ZFPM2, ZNF217, ZNF423, ZNF703 
breast or ovarian 
cancer 
ABAT, ABCA8, ACOT9, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADRA2C, AGPAT2, AIG1, ALDH1A2, ANXA1, AR, 
ARHGEF7, ATIC, ATP8B1, BAG1, BEX1, BEX2, BMP4, BTRC, C2orf88, CARD16, CASP2, CCL2, CDC25A, CHD1, CLU, CMTM8, CNN1, 
COL15A1, CRIPAK, CTNNAL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL3, CXCL8, DAB2, DACH1, DPP4, DTNA, DYNLRB1, EGFR, 
EGR3, EIF3H, ENPEP, EP300, EPHA2, EPHA3, ERBB4, ERCC2, ESR1, ESRRG, ETFA, EYA1, FAM171A1, FAM96B, FDFT1, FGFR3, 
FGFR4, FSTL3, FZD1, GABARAPL2, GATA3, GFRA1, GGPS1, GNRH1, GPR4, GSTM5, HAGH, HAND1, HIST1H1C, HN1, IER3, IFITM2, 
IGFBP2, IL27RA, JAG2, KIT, KLF8, KMT2C, KMT2D, LAMA3, LIFR, LIMA1, LRRK2, LTBP4, MALAT1, MAP1LC3B, MAP3K1, MECOM, 
MMP14, MT1E, MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, OCLN, PALLD, PARK2, PDGFRA, PIGT, PIK3R1, PRDM1, PROSC, PTBP1, 
PTGES, PTGS1, PTPN11, PTPRF, PXDN, RAB11FIP1, RASSF1, RBX1, RECK, REL, RGCC, RNF144B, RRM1, SKP1, SLC39A4, SLC8A1, 
SLIT2, SOD1, SORT1, SPINT2, SRC, SSPN, STMN3, TACR2, TBC1D2B, TBC1D9, TBX2, TBX3, TET2, TFPI2, THEM4, TLR4, TMEM176B, 
TNC, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE3A, URI1, UTP4, VEGFC, WT1, YES1, YWHAQ, ZFPM2, ZNF703 
breast or ovarian 
carcinoma 
ABAT, ABCA8, ACOT9, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADRA2C, AGPAT2, AIG1, ALDH1A2, ANXA1, AR, 
ARHGEF7, ATIC, ATP8B1, BAG1, BEX1, BEX2, BMP4, BTRC, C2orf88, CARD16, CASP2, CCL2, CDC25A, CHD1, CLU, CMTM8, CNN1, 
COL15A1, CRIPAK, CTNNAL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL3, CXCL8, DAB2, DACH1, DPP4, DTNA, DYNLRB1, EGFR, 
EGR3, EIF3H, ENPEP, EP300, EPHA2, EPHA3, ERBB4, ERCC2, ESR1, ESRRG, ETFA, EYA1, FAM171A1, FAM96B, FDFT1, FGFR3, 
FGFR4, FSTL3, FZD1, GABARAPL2, GATA3, GFRA1, GGPS1, GNRH1, GPR4, GSTM5, HAGH, HAND1, HIST1H1C, HN1, IER3, IFITM2, 
IGFBP2, IL27RA, JAG2, KIT, KLF8, KMT2C, KMT2D, LAMA3, LIFR, LIMA1, LRRK2, LTBP4, MALAT1, MAP1LC3B, MAP3K1, MECOM, 
MMP14, MT1E, MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, OCLN, PALLD, PARK2, PDGFRA, PIGT, PIK3R1, PRDM1, PROSC, PTBP1, 
PTGES, PTGS1, PTPN11, PTPRF, PXDN, RAB11FIP1, RASSF1, RBX1, RECK, REL, RGCC, RNF144B, RRM1, SKP1, SLC39A4, SLC8A1, 
SLIT2, SOD1, SORT1, SPINT2, SRC, SSPN, STMN3, TACR2, TBC1D2B, TBC1D9, TBX2, TBX3, TET2, TFPI2, THEM4, TLR4, TMEM176B, 
TNC, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE3A, URI1, UTP4, VEGFC, WT1, YES1, YWHAQ, ZFPM2, ZNF703 





ABAT, ABCA8, ABCB1, ABCB7, ABCG1, ABCG2, ABL1, ACADS, ACAT1, ACE, ACO1, ACOT9, ACOX1, ACSL5, ACTN1, ACTR10, ADA, 
ADAM15, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADAR, ADARB1, ADCYAP1R1, ADGRB1, ADGRB2, 
ADGRB3, ADGRF5, ADGRG1, ADH5, ADK, ADM, ADORA1, ADRA2B, ADRA2C, ADRM1, ADSL, AFAP1, AFAP1L2, AGAP2, AGPAT2, 
AGTR1, AIFM1, AIG1, AIM1, AKAP12, AKAP6, AKIRIN2, AKNA, AKR1B1, AKR7A2, AKT3, ALAD, ALAS1, ALDH1A2, ALDH1A3, ALDH1B1, 
ALDH2, ALDH7A1, ALDH9A1, ALDOC, ALPL, AMOT, ANAPC13, ANGPTL4, ANK3, ANO1, ANPEP, ANTXR2, ANXA1, ANXA11, ANXA3, 
ANXA6, APBA1, APCDD1, APEX1, AQP3, AR, ARAP3, ARHGAP1, ARHGEF7, ARL5A, ASAH1, ASB5, ATIC, ATP1B3, ATP6V1B2, ATP7B, 
ATP8B1, AVPR2, AZGP1, B4GAT1, BAALC, BAG1, BAMBI, BASP1, BCHE, BCL2L13, BCL3, BCOR, BECN1, BEX1, BEX2, BEX4, 
BHLHE40, BHLHE41, BIRC3, BLVRA, BLVRB, BMP1, BMP2, BMP4, BMP5, BNIP3, BST2, BTRC, C16orf45, C1orf115, C2orf88, C6orf203, 
CA3, CACNA2D1, CADM1, CADPS, CALCRL, CAMK2N1, CAP2, CAPN5, CAPZA2, CARD16, CASC3, CASP10, CASP2, CASP4, CASP7, 
CBL, CBS/CBSL, CBX8, CCL11, CCL2, CCNDBP1, CCNL1, CCT3, CCT4, CCT5, CCT7, CD109, CD200, CD34, CD38, CD40, CD83, CD9, 
CD93, CDC25A, CDC25B, CDC42BPA, CDCA2, CDCA7L, CDH13, CDH5, CDK2, CDKN1C, CDON, CEBPA, CFI, CHD1, CHMP4B, CILP, 
CKB, CKS2, CLCN4, CLEC2D, CLGN, CLIC2, CLK1, CLU, CMIP, CMPK2, CMTM8, CNN1, CNRIP1, CNTFR, CNTNAP1, COBLL1, 
COL12A1, COL15A1, COL27A1, COL6A1, COL6A3, COLEC12, COX17, CPA3, CRELD1, CRIPAK, CRYZ, CSE1L, CSF1, CSF3R, CSRP3, 
CTF1, CTNNAL1, CTNND2, CUL3, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, 
CYSLTR2, DAB2, DAB2IP, DACH1, DACT2, DBI, DCHS1, DDIT4, DDR1, DDR2, DDX1, DDX58, DENND2A, DEPTOR, DFFB, DGAT2, 
DGKA, DHDDS, DLC1, DLK1, DLL1, DLL4, DMC1, DNAJC15, DNHD1, DNMT1, DNMT3B, DNPH1, DOCK1, DOCK4, DPP4, DPYD, DRG1, 
DSG2, DSTN, DTNA, DTX1, DTX3, DUOX1, DUSP1, DUSP2, DUSP6, DYNC1I1, DYNLRB1, EBF1, EBF4, EBNA1BP2, EBP, ECHS1, ECI2, 
EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EFS, EGFR, EGLN3, EGR1, EGR3, EHHADH, EIF2AK1, EIF3H, EIF3K, ELMO1, ELOVL7, EMP1, 
ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, EPSTI1, ERBB4, ERCC2, ERG, ESR1, 
ESRRG, ETFA, ETS1, ETS2, ETV1, EXOSC4, EYA1, EYA4, EZR, F11R, F5, FABP5, FAF1, FAM111A, FAM134B, FAM171A1, FAM65C, 
FAM96B, FANCC, FBLN2, FBXO9, FBXW11, FCGR3A/FCGR3B, FCN3, FDFT1, FEM1B, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGL2, 
FGR, FH, FHIT, FHL3, FKBP3, FLI1, FLT1, FLT3LG, FLT4, FOXF1, FPGS, FSTL3, FTO, FURIN, FUT8, FXYD1, FZD1, FZD4, FZD7, 
GABARAPL2, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GAS1, GATA2, GATA3, GBP1, GBP2, GCDH, GCH1, GFAP, GFRA1, 
GGCT, GGPS1, GIT1, GLI2, GLO1, GLRX, GLRX2, GLRX3, GNAQ, GNRH1, GOT1, GPAA1, GPI, GPR4, GRIN3A, GSS, GSTM3, GSTM5, 
GSTO1, GYG2, HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HCLS1, HDAC6, HDAC7, HEPH, HES5, HEY1, HEYL, HIBCH, HIGD1A, 
HIST1H1C, HIST1H4H, HIST2H2BE, HLA-DOA, HLA-DRA, HLX, HMGA1, HMGB3, HMGN2, HN1, HOPX, HOXB2, HOXB3, HPRT1, 
HSD11B2, HSD17B11, HSPA2, HSPA4, HSPA5, HTRA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, ID4, IDE, IDH3A, IDO1, IER3, 
IFIT2, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, 
IP6K2, IPO5, IPO7, IQGAP1, IRF1, IRF6, IRF7, ISCU, ISG20, ITGA6, ITGAV, ITGB3, ITGB4, ITIH5, ITM2A, ITPR1, ITPRIPL2, IVD, JAG1, 
JAG2, JAK2, JARID2, KARS, KAT2A, KAT6A, KAZN, KCNA4, KCNE4, KCNMA1, KCNN3, KCNS3, KDM6B, KDR, KIF1A, KIT, KITLG, KLF2, 
KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, KRT8, KSR1, L3MBTL3, LACTB, LAGE3, LAMA3, LAMB1, LAPTM4B, LASP1, LAYN, LCP2, 
LDB2, LDHA, LFNG, LGALS3BP, LGALS9, LHFPL2, LHPP, LIF, LIFR, LIMA1, LIMK2, LINC00152, LIPE, LMO2, LOC102724428/SIK1, 
LPAR6, LPCAT2, LRCH1, LRRK2, LSM3, LSR, LTBP4, LTF, LTK, LY6E, LYN, LYZ, LZTS1, MAFB, MAGED1, MAL, MALAT1, MAML1, 
MAML2, MANF, MAOA, MAP1LC3B, MAP2K5, MAP3K1, MAP3K8, MAP4K1, MAP4K5, MAPK11, MARCKS, MASP1, MCCC2, MCM4, 
MDH2, MECOM, MECR, MEOX2, MERTK, METAP2, MGLL, MGMT, MICAL2, MICB, MIF, MIPEP, mir-631, MITF, MKKS, MLLT4, MMP14, 
MN1, MOXD1, MPP1, MRPL13, MRPL15, MSC, MST1R, MSX1, MT1E, MT3, MTCH2, MUM1L1, MUT, MX1, MYBL1, MYC, MYD88, MYH11, 
MYO6, MYO7B, MYOZ2, N4BP2L1, N4BP3, NANS, NARS, NCOA3, NDN, NDNF, NDRG1, NDUFB7, NEAT1, NEDD4, NEDD9, NEIL1, 
NEK3, NFKB2, NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, NOX4, NPIPB3 (includes others), NR0B2, NR4A2, NRARP, NRN1, NRTN, NT5E, 
NTN1, NTRK1, NUDT16, NUMB, NUP37, OCLN, ODC1, OLFML3, OSMR, OSR2, P2RY8, P4HA1, PA2G4, PAFAH1B1, PAICS, PAIP1, 
PALLD, PARK2, PARP14, PBX3, PCDH1, PCDH12, PCDH7, PCMT1, PCSK5, PDCD1LG2, PDCD5, PDE2A, PDE3B, PDE4C, PDE5A, 
PDE7B, PDE8A, PDE8B, PDE9A, PDGFB, PDGFD, PDGFRA, PDGFRB, PDHA1, PDHB, PDLIM3, PDPN, PDXDC2P, PEAR1, PEBP4, 
PECAM1, PELI1, PEX11A, PEX19, PFKP, PGK1, PGM1, PHB, PHLDA1, PIGT, PIK3C2B, PIK3R1, PIK3R3, PIM1, PIM3, PIN1, PKIA, PKP2, 
PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLCG2, PLCL1, PLEKHB1, PLIN2, PLIN3, PLPP3, PLS3, PLSCR4, PLXDC1, PMAIP1, PNP, 
PNPLA4, PNPO, PODN, POLB, POSTN, POU5F1, PPID, PPIF, PPIH, PPP1CB, PPP1R3A, PPP1R3C, PPP2CA, PRDM1, PRDX1, PRDX2, 
PREPL, PREX2, PRIM2, PRKAA1, PRKAA2, PRKACB, PRKCH, PRMT1, PRMT5, PRNP, PROCR, PROSC, PROX1, PRPF6, PRRX1, 
PSMA2, PSMA5, PSMA7, PSMB1, PSMB2, PSMB3, PSMB4, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PSMD1, PSMD14, PSMD2, 
PSMD4, PSME4, PSMF1, PTBP1, PTGER4, PTGES, PTGFRN, PTGIS, PTGS1, PTN, PTPN11, PTPN13, PTPRF, PTPRN2, PTX3, PXDN, 
PXN, RAB11FIP1, RABGGTB, RAD50, RAD51C, RAMP1, RAN, RANBP6, RAPGEF1, RAPGEF2, RAPGEF5, RARA, RARG, RASA4, 
RASSF1, RBFOX1, RBX1, RCAN1, RCAN2, RCHY1, RDH10, RECK, REL, RET, REXO2, RFTN1, RGCC, RGL2, RGN, RGS16, RHBDF1, 
RHBDF2, RHOJ, RIOK2, RIPK1, RNF144A, RNF144B, RNF181, RNF20, RNH1, ROBO4, ROR1, RPA2, RPS4Y1, RRAS2, RREB1, RRM1, 
RRP12, RSRP1, RUVBL1, S100A8, S100A9, S1PR1, S1PR2, SAMD9, SAMD9L, SCAND1, SCARA5, SCD, SCN1B, SDF2L1, SDHB, SDHD, 
SEC14L5, SEC61G, SECTM1, SEL1L3, SELE, SEMA3F, SEMA5A, SEMA6B, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, 
SIAH2, SIL1, SIRT5, SKI, SKIL, SKP1, SLC16A1, SLC16A3, SLC16A5, SLC23A2, SLC25A5, SLC26A10, SLC29A4, SLC2A14, SLC2A3, 
SLC39A4, SLC8A1, SLFN11, SLIRP, SLIT2, SMAD3, SMAD7, SMO, SMS, SNAI2, SNCA, SNCAIP, SND1, SNRPE, SNRPF, SNRPG, 
SOCS3, SOD1, SOD3, SORT1, SOX13, SOX17, SOX7, SPEN, SPINK5, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SRGN, SSPN, SSTR1, 
ST6GALNAC3, STAT2, STAT4, STAT6, STC1, STIM2, STK17A, STK38L, STMN3, STOML2, STYXL1, SUFU, SUGT1, SYNPO2, SYNPO2L, 
TACR2, TAGLN2, TAL1, TAX1BP1, TBC1D2B, TBC1D9, TBX2, TBX3, TBXA2R, TCEB1, TCF21, TCF3, TCF4, TCF7L1, TCP1, TEK, TET2, 
TET3, TF, TFDP2, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, TLE1, TLR4, TLR5, 
TLX1, TM2D2, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP2, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFRSF14, 
TNFSF10, TNKS2, TNNT3, TNS2, TPD52L1, TPM3, TPM4, TPO, TRAF4, TRAP1, TRAPPC2L, TRIM22, TRIM9, TRIO, TRPS1, TSHZ3, 
TSPAN15, TSPAN4, TSPAN5, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, TYRO3, UBE2D1, UBE2S, UBE2T, UBE3A, UBQLN1, UCHL1, 
UNC5C, URI1, UROD, UROS, USO1, USP10, UTP4, UTRN, VANGL2, VASH2, VAV2, VBP1, VCL, VCP, VDAC1, VDAC2, VDAC3, VEGFC, 
VIPR1, VPS37A, VSIG10, VSTM2L, VTN, WBSCR22, WEE1, WFS1, WISP1, WISP2, WNT5B, WSCD1, WT1, WT1-AS, XAF1, XIRP1, XK, 
XRCC6, YBX3, YES1, YPEL5, YWHAQ, ZAK, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF217, ZNF423, ZNF622, ZNF703 cancer 
ABAT, ABCA8, ABCB1, ABCB7, ABCG1, ABCG2, ABL1, ACADS, ACAT1, ACE, ACO1, ACOT9, ACOX1, ACSL5, ACTN1, ACTR10, ADA, 
ADAM15, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADAR, ADARB1, ADCYAP1R1, ADGRB1, ADGRB2, 
ADGRB3, ADGRF5, ADGRG1, ADH5, ADK, ADM, ADORA1, ADRA2B, ADRA2C, ADRM1, ADSL, AFAP1, AFAP1L2, AGAP2, AGPAT2, 
AGTR1, AIFM1, AIG1, AIM1, AKAP12, AKAP6, AKIRIN2, AKNA, AKR1B1, AKR7A2, AKT3, ALAD, ALAS1, ALDH1A2, ALDH1A3, ALDH1B1, 
ALDH2, ALDH7A1, ALDH9A1, ALDOC, ALPL, AMOT, ANAPC13, ANGPTL4, ANK3, ANO1, ANPEP, ANTXR2, ANXA1, ANXA11, ANXA3, 
ANXA6, APBA1, APCDD1, APEX1, AQP3, AR, ARAP3, ARHGAP1, ARHGEF7, ARL5A, ASAH1, ASB5, ATIC, ATP1B3, ATP6V1B2, ATP7B, 
ATP8B1, AVPR2, AZGP1, B4GAT1, BAALC, BAG1, BAMBI, BASP1, BCHE, BCL2L13, BCL3, BCOR, BECN1, BEX1, BEX2, BEX4, 
BHLHE40, BHLHE41, BIRC3, BLVRA, BLVRB, BMP1, BMP2, BMP4, BMP5, BNIP3, BST2, BTRC, C16orf45, C1orf115, C2orf88, C6orf203, 
CA3, CACNA2D1, CADM1, CADPS, CALCRL, CAMK2N1, CAP2, CAPN5, CAPZA2, CARD16, CASC3, CASP10, CASP2, CASP4, CASP7, 
CBL, CBS/CBSL, CBX8, CCL11, CCL2, CCNDBP1, CCNL1, CCT3, CCT4, CCT5, CCT7, CD109, CD200, CD34, CD38, CD40, CD83, CD9, 
CD93, CDC25A, CDC25B, CDC42BPA, CDCA2, CDCA7L, CDH13, CDH5, CDK2, CDKN1C, CDON, CEBPA, CFI, CHD1, CHMP4B, CILP, 
CKB, CKS2, CLCN4, CLEC2D, CLGN, CLIC2, CLK1, CLU, CMIP, CMPK2, CMTM8, CNN1, CNRIP1, CNTFR, CNTNAP1, COBLL1, 
COL12A1, COL15A1, COL27A1, COL6A1, COL6A3, COLEC12, COX17, CPA3, CRELD1, CRIPAK, CRYZ, CSE1L, CSF1, CSF3R, CSRP3, 
CTF1, CTNNAL1, CTNND2, CUL3, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, 
CYSLTR2, DAB2, DAB2IP, DACH1, DACT2, DBI, DCHS1, DDIT4, DDR1, DDR2, DDX1, DDX58, DENND2A, DEPTOR, DFFB, DGAT2, 
DGKA, DHDDS, DLC1, DLK1, DLL1, DLL4, DMC1, DNAJC15, DNHD1, DNMT1, DNMT3B, DNPH1, DOCK1, DOCK4, DPP4, DPYD, DRG1, 
DSG2, DSTN, DTNA, DTX1, DTX3, DUOX1, DUSP1, DUSP2, DUSP6, DYNC1I1, DYNLRB1, EBF1, EBF4, EBNA1BP2, EBP, ECHS1, ECI2, 
EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EFS, EGFR, EGLN3, EGR1, EGR3, EHHADH, EIF2AK1, EIF3H, EIF3K, ELMO1, ELOVL7, EMP1, 
ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, EPSTI1, ERBB4, ERCC2, ERG, ESR1, 
ESRRG, ETFA, ETS1, ETS2, ETV1, EXOSC4, EYA1, EYA4, EZR, F11R, F5, FABP5, FAF1, FAM111A, FAM134B, FAM171A1, FAM65C, 
FAM96B, FANCC, FBLN2, FBXO9, FBXW11, FCGR3A/FCGR3B, FCN3, FDFT1, FEM1B, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGL2, 
FGR, FH, FHIT, FHL3, FKBP3, FLI1, FLT1, FLT3LG, FLT4, FOXF1, FPGS, FSTL3, FTO, FURIN, FUT8, FXYD1, FZD1, FZD4, FZD7, 
GABARAPL2, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GAS1, GATA2, GATA3, GBP1, GBP2, GCDH, GCH1, GFAP, GFRA1, 
GGCT, GGPS1, GIT1, GLI2, GLO1, GLRX, GLRX2, GLRX3, GNAQ, GNRH1, GOT1, GPAA1, GPI, GPR4, GRIN3A, GSS, GSTM3, GSTM5, 
GSTO1, GYG2, HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HCLS1, HDAC6, HDAC7, HEPH, HES5, HEY1, HEYL, HIBCH, HIGD1A, 
HIST1H1C, HIST1H4H, HIST2H2BE, HLA-DOA, HLA-DRA, HLX, HMGA1, HMGB3, HMGN2, HN1, HOPX, HOXB2, HOXB3, HPRT1, 




IFIT2, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, 
IP6K2, IPO5, IPO7, IQGAP1, IRF1, IRF6, IRF7, ISCU, ISG20, ITGA6, ITGAV, ITGB3, ITGB4, ITIH5, ITM2A, ITPR1, ITPRIPL2, IVD, JAG1, 
JAG2, JAK2, JARID2, KARS, KAT2A, KAT6A, KAZN, KCNA4, KCNE4, KCNMA1, KCNN3, KCNS3, KDM6B, KDR, KIF1A, KIT, KITLG, KLF2, 
KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, KRT8, KSR1, L3MBTL3, LACTB, LAGE3, LAMA3, LAMB1, LAPTM4B, LASP1, LAYN, LCP2, 
LDB2, LDHA, LFNG, LGALS3BP, LGALS9, LHFPL2, LHPP, LIF, LIFR, LIMA1, LIMK2, LINC00152, LIPE, LMO2, LOC102724428/SIK1, 
LPAR6, LPCAT2, LRCH1, LRRK2, LSM3, LSR, LTBP4, LTF, LTK, LY6E, LYN, LYZ, LZTS1, MAFB, MAGED1, MAL, MALAT1, MAML1, 
MAML2, MANF, MAOA, MAP1LC3B, MAP2K5, MAP3K1, MAP3K8, MAP4K1, MAP4K5, MAPK11, MARCKS, MASP1, MCCC2, MCM4, 
MDH2, MECOM, MECR, MEOX2, MERTK, METAP2, MGLL, MGMT, MICAL2, MICB, MIF, MIPEP, mir-631, MITF, MKKS, MLLT4, MMP14, 
MN1, MOXD1, MPP1, MRPL13, MRPL15, MSC, MST1R, MSX1, MT1E, MT3, MTCH2, MUM1L1, MUT, MX1, MYBL1, MYC, MYD88, MYH11, 
MYO6, MYO7B, MYOZ2, N4BP2L1, N4BP3, NANS, NARS, NCOA3, NDN, NDNF, NDRG1, NDUFB7, NEAT1, NEDD4, NEDD9, NEIL1, 
NEK3, NFKB2, NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, NOX4, NPIPB3 (includes others), NR0B2, NR4A2, NRARP, NRN1, NRTN, NT5E, 
NTN1, NTRK1, NUDT16, NUMB, NUP37, OCLN, ODC1, OLFML3, OSMR, OSR2, P2RY8, P4HA1, PA2G4, PAFAH1B1, PAICS, PAIP1, 
PALLD, PARK2, PARP14, PBX3, PCDH1, PCDH12, PCDH7, PCMT1, PCSK5, PDCD1LG2, PDCD5, PDE2A, PDE3B, PDE4C, PDE5A, 
PDE7B, PDE8A, PDE8B, PDE9A, PDGFB, PDGFD, PDGFRA, PDGFRB, PDHA1, PDHB, PDLIM3, PDPN, PDXDC2P, PEAR1, PEBP4, 
PECAM1, PELI1, PEX11A, PEX19, PFKP, PGK1, PGM1, PHB, PHLDA1, PIGT, PIK3C2B, PIK3R1, PIK3R3, PIM1, PIM3, PIN1, PKIA, PKP2, 
PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLCG2, PLCL1, PLEKHB1, PLIN2, PLIN3, PLPP3, PLS3, PLSCR4, PLXDC1, PMAIP1, PNP, 
PNPLA4, PNPO, PODN, POLB, POSTN, POU5F1, PPID, PPIF, PPIH, PPP1CB, PPP1R3A, PPP1R3C, PPP2CA, PRDM1, PRDX1, PRDX2, 
PREPL, PREX2, PRIM2, PRKAA1, PRKAA2, PRKACB, PRKCH, PRMT1, PRMT5, PRNP, PROCR, PROSC, PROX1, PRPF6, PRRX1, 
PSMA2, PSMA5, PSMA7, PSMB1, PSMB2, PSMB3, PSMB4, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PSMD1, PSMD14, PSMD2, 
PSMD4, PSME4, PSMF1, PTBP1, PTGER4, PTGES, PTGFRN, PTGIS, PTGS1, PTN, PTPN11, PTPN13, PTPRF, PTPRN2, PTX3, PXDN, 
PXN, RAB11FIP1, RABGGTB, RAD50, RAD51C, RAMP1, RAN, RANBP6, RAPGEF1, RAPGEF2, RAPGEF5, RARA, RARG, RASA4, 
RASSF1, RBFOX1, RBX1, RCAN1, RCAN2, RCHY1, RDH10, RECK, REL, RET, REXO2, RFTN1, RGCC, RGL2, RGN, RGS16, RHBDF1, 
RHBDF2, RHOJ, RIOK2, RIPK1, RNF144A, RNF144B, RNF181, RNF20, RNH1, ROBO4, ROR1, RPA2, RPS4Y1, RRAS2, RREB1, RRM1, 
RRP12, RSRP1, RUVBL1, S100A8, S100A9, S1PR1, S1PR2, SAMD9, SAMD9L, SCAND1, SCARA5, SCD, SCN1B, SDF2L1, SDHB, SDHD, 
SEC14L5, SEC61G, SECTM1, SEL1L3, SELE, SEMA3F, SEMA5A, SEMA6B, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, 
SIAH2, SIL1, SIRT5, SKI, SKIL, SKP1, SLC16A1, SLC16A3, SLC16A5, SLC23A2, SLC25A5, SLC26A10, SLC29A4, SLC2A14, SLC2A3, 
SLC39A4, SLC8A1, SLFN11, SLIRP, SLIT2, SMAD3, SMAD7, SMO, SMS, SNAI2, SNCA, SNCAIP, SND1, SNRPE, SNRPF, SNRPG, 
SOCS3, SOD1, SOD3, SORT1, SOX13, SOX17, SOX7, SPEN, SPINK5, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SRGN, SSPN, SSTR1, 
ST6GALNAC3, STAT2, STAT4, STAT6, STC1, STIM2, STK17A, STK38L, STMN3, STOML2, STYXL1, SUFU, SUGT1, SYNPO2, SYNPO2L, 
TACR2, TAGLN2, TAL1, TAX1BP1, TBC1D2B, TBC1D9, TBX2, TBX3, TBXA2R, TCEB1, TCF21, TCF3, TCF4, TCF7L1, TCP1, TEK, TET2, 
TET3, TF, TFDP2, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, TLE1, TLR4, TLR5, 
TLX1, TM2D2, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP2, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFRSF14, 
TNFSF10, TNKS2, TNNT3, TNS2, TPD52L1, TPM3, TPM4, TPO, TRAF4, TRAP1, TRAPPC2L, TRIM22, TRIM9, TRIO, TRPS1, TSHZ3, 
TSPAN15, TSPAN4, TSPAN5, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, TYRO3, UBE2D1, UBE2S, UBE2T, UBE3A, UBQLN1, UCHL1, 
UNC5C, URI1, UROD, UROS, USO1, USP10, UTP4, UTRN, VANGL2, VASH2, VAV2, VBP1, VCL, VCP, VDAC1, VDAC2, VDAC3, VEGFC, 
VIPR1, VPS37A, VSIG10, VSTM2L, VTN, WBSCR22, WEE1, WFS1, WISP1, WISP2, WNT5B, WSCD1, WT1, WT1-AS, XAF1, XIRP1, XK, 
XRCC6, YBX3, YES1, YPEL5, YWHAQ, ZAK, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF217, ZNF423, ZNF622, ZNF703 
ABCB1, ABCG1, ABL1, ADA, ADGRF5, AGAP2, AKIRIN2, ALAD, ANGPTL4, ANO1, ANXA1, AR, ASAH1, ASB5, BAG1, BMP2, BMP4, CA3, 
CADPS, CCL11, CCL2, CD83, CDC25A, CDC42BPA, CDH13, CDK2, CEBPA, CILP, CLU, CNN1, COL12A1, COL15A1, CRIPAK, CSE1L, 
CSRP3, CUL3, CUX1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DDR2, DDX58, DPP4, DSG2, DTX1, DUSP2, EBF1, 
EGFR, EGR1, EGR3, ENG, ENPEP, ENPP2, EP300, EPHA3, ERBB4, ERCC2, ERG, EZR, F11R, FABP5, FAF1, FAM134B, FGF1, FGFR3, 
FGFR4, FHIT, FLT4, FPGS, FURIN, FUT8, GADD45A, GAS1, GATA3, GIT1, GPI, GSTO1, HBA1/HBA2, HDAC6, HDAC7, HIST1H1C, 
HOPX, HSPA5, ID1, IER3, IGFBP6, IL15RA, IL2RB, IL6, IL6R, IP6K2, IRF1, IRF6, ITGA6, ITGAV, ITGB4, JAK2, JARID2, KDR, KIT, KLHL41, 
KMT2C, KMT2D, LAMA3, LDHA, LGALS9, LIFR, LIMK2, LMO2, LRRK2, LTBP4, LTF, LYN, MALAT1, MAML1, MAP3K1, MAP3K8, MECOM, 
MEOX2, MGMT, MMP14, MST1R, MYC, N4BP2L1, NCOA3, NDRG1, NEDD9, NEIL1, NFKBIA, NOS3, NOTCH1, NOTCH3, NTN1, NUMB, 
ODC1, OSMR, PCDH12, PCDH7, PDCD5, PDGFD, PDGFRA, PDGFRB, PDPN, PEAR1, PEX11A, PHB, PIK3R1, PIM1, PLAU, PLAUR, 
PLCE1, PLS3, PLXDC1, POLB, POSTN, PPP1CB, PRDM1, PRDX2, PRMT5, PSMB1, PSMB2, PSMD1, PSMD2, PSME4, PTGES, PTGS1, 
PTPN11, PXN, RARA, RARG, RASSF1, RDH10, RECK, REL, RGS16, RHOJ, RNH1, RRM1, S100A8, S100A9, SCAND1, SEMA5A, 
SERPINE1, SFRP1, SKI, SKIL, SLIT2, SMAD3, SMAD7, SNAI2, SND1, SOD1, SOD3, SOX17, SPEN, SPINK5, SPRY1, SRC, SRGN, 
STAT4, STAT6, TAL1, TAX1BP1, TBX3, TCF3, TEK, TET2, TGFB1, THBD, THRB, TIAM1, TLR4, TLX1, TM4SF1, TMEM176B, TNF, 
TNFAIP3, TNFRSF12A, TNFSF10, TNNT3, TRAF4, TSHZ3, TUBA4A, TUBA8, TUBB4B, VAV2, VEGFC, WBSCR22, WISP1, WT1, YES1 cancer of cells 
ABCB1, ABCG1, ABL1, ADA, ADGRF5, AGAP2, AKIRIN2, ALAD, ANGPTL4, ANO1, ANXA1, AR, ASAH1, ASB5, BAG1, BMP2, BMP4, CA3, 
CADPS, CCL11, CCL2, CD83, CDC25A, CDC42BPA, CDH13, CDK2, CEBPA, CILP, CLU, CNN1, COL12A1, COL15A1, CRIPAK, CSE1L, 
CSRP3, CUL3, CUX1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DDR2, DDX58, DPP4, DSG2, DTX1, DUSP2, EBF1, 
EGFR, EGR1, EGR3, ENG, ENPEP, ENPP2, EP300, EPHA3, ERBB4, ERCC2, ERG, EZR, F11R, FABP5, FAF1, FAM134B, FGF1, FGFR3, 
FGFR4, FHIT, FLT4, FPGS, FURIN, FUT8, GADD45A, GAS1, GATA3, GIT1, GPI, GSTO1, HBA1/HBA2, HDAC6, HDAC7, HIST1H1C, 
HOPX, HSPA5, ID1, IER3, IGFBP6, IL15RA, IL2RB, IL6, IL6R, IP6K2, IRF1, IRF6, ITGA6, ITGAV, ITGB4, JAK2, JARID2, KDR, KIT, KLHL41, 
KMT2C, KMT2D, LAMA3, LDHA, LGALS9, LIFR, LIMK2, LMO2, LRRK2, LTBP4, LTF, LYN, MALAT1, MAML1, MAP3K1, MAP3K8, MECOM, 
MEOX2, MGMT, MMP14, MST1R, MYC, N4BP2L1, NCOA3, NDRG1, NEDD9, NEIL1, NFKBIA, NOS3, NOTCH1, NOTCH3, NTN1, NUMB, 
ODC1, OSMR, PCDH12, PCDH7, PDCD5, PDGFD, PDGFRA, PDGFRB, PDPN, PEAR1, PEX11A, PHB, PIK3R1, PIM1, PLAU, PLAUR, 
PLCE1, PLS3, PLXDC1, POLB, POSTN, PPP1CB, PRDM1, PRDX2, PRMT5, PSMB1, PSMB2, PSMD1, PSMD2, PSME4, PTGES, PTGS1, 
PTPN11, PXN, RARA, RARG, RASSF1, RDH10, RECK, REL, RGS16, RHOJ, RNH1, RRM1, S100A8, S100A9, SCAND1, SEMA5A, 
SERPINE1, SFRP1, SKI, SKIL, SLIT2, SMAD3, SMAD7, SNAI2, SND1, SOD1, SOD3, SOX17, SPEN, SPINK5, SPRY1, SRC, SRGN, 
STAT4, STAT6, TAL1, TAX1BP1, TBX3, TCF3, TEK, TET2, TGFB1, THBD, THRB, TIAM1, TLR4, TLX1, TM4SF1, TMEM176B, TNF, 
TNFAIP3, TNFRSF12A, TNFSF10, TNNT3, TRAF4, TSHZ3, TUBA4A, TUBA8, TUBB4B, VAV2, VEGFC, WBSCR22, WISP1, WT1, YES1 cancer of cells 
ABL1, ACO1, ADAM15, ADAM23, ADGRG1, ADRA2B, ADRA2C, ADSL, AFAP1, AGAP2, AGTR1, AIM1, AKT3, ALDH1A2, ALDH7A1, ALPL, 
AMOT, ANTXR2, ANXA1, ANXA3, AR, ATIC, AZGP1, BAG1, BAMBI, BHLHE40, BMP2, BMP5, BNIP3, BTRC, CASC3, CASP10, CASP4, 
CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, CSF1, CUX1, CX3CL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DACH1, 
DDR1, DDR2, DNAJC15, DNMT1, DPYD, DUOX1, DUSP1, DUSP2, EDN1, EDNRB, EFNB2, EGFR, EIF2AK1, EIF3H, ELOVL7, ENG, 
ENO1, EP300, EPB41L3, EPHA2, EPHB4, ERBB4, ERCC2, ESR1, ESRRG, ETS1, ETV1, FANCC, FCGR3A/FCGR3B, FDFT1, FGF9, 
FGFR3, FGFR4, FLT1, FLT4, GABBR2, GATA3, GBP2, GGPS1, GNRH1, GPI, GRIN3A, HAND1, HBEGF, HEYL, HLA-DRA, HOXB2, ID1, 
ID3, IDO1, IER3, IFITM1, IL6, IRF1, ITGB3, ITGB4, JAK2, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, KMT2C, LACTB, LGALS9, LIFR, 
LIMK2, LTF, LY6E, LYZ, MANF, MAP3K8, MGMT, MICAL2, MIF, MIPEP, MMP14, MST1R, MUT, MYC, MYD88, NFKBIA, NOTCH1, NT5E, 
NTRK1, ODC1, PAFAH1B1, PALLD, PDE5A, PDGFRA, PDGFRB, PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLEKHB1, 
POU5F1, PPP2CA, PRKACB, PRKCH, PSMD4, PSMF1, PTGES, PTGS1, PTPRN2, PXDN, RARA, RARG, RASA4, RCAN2, RET, 
RNF144A, RNF144B, RRM1, S100A8, S100A9, S1PR1, SFRP1, SGK1, SIRT5, SLC16A3, SLC16A5, SLIT2, SMO, SMS, SNAI2, SND1, 
SOCS3, SPOCK2, SRC, SSTR1, SYNPO2, TEK, TFPI, TFPI2, TGFB1, THRB, TNC, TNF, TNFRSF11B, TPO, TTLL1, TUBA4A, TUBA8, 
TUBB4B, UBE3A, UTRN, VCL, VEGFC, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 
cancer of 
secretory structure 
ABL1, ACO1, ADAM15, ADAM23, ADGRG1, ADRA2B, ADRA2C, ADSL, AFAP1, AGAP2, AGTR1, AIM1, AKT3, ALDH1A2, ALDH7A1, ALPL, 
AMOT, ANTXR2, ANXA1, ANXA3, AR, ATIC, AZGP1, BAG1, BAMBI, BHLHE40, BMP2, BMP5, BNIP3, BTRC, CASC3, CASP10, CASP4, 
CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, CSF1, CUX1, CX3CL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DACH1, 
DDR1, DDR2, DNAJC15, DNMT1, DPYD, DUOX1, DUSP1, DUSP2, EDN1, EDNRB, EFNB2, EGFR, EIF2AK1, EIF3H, ELOVL7, ENG, 
ENO1, EP300, EPB41L3, EPHA2, EPHB4, ERBB4, ERCC2, ESR1, ESRRG, ETS1, ETV1, FANCC, FCGR3A/FCGR3B, FDFT1, FGF9, 
FGFR3, FGFR4, FLT1, FLT4, GABBR2, GATA3, GBP2, GGPS1, GNRH1, GPI, GRIN3A, HAND1, HBEGF, HEYL, HLA-DRA, HOXB2, ID1, 
ID3, IDO1, IER3, IFITM1, IL6, IRF1, ITGB3, ITGB4, JAK2, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, KMT2C, LACTB, LGALS9, LIFR, 
LIMK2, LTF, LY6E, LYZ, MANF, MAP3K8, MGMT, MICAL2, MIF, MIPEP, MMP14, MST1R, MUT, MYC, MYD88, NFKBIA, NOTCH1, NT5E, 
NTRK1, ODC1, PAFAH1B1, PALLD, PDE5A, PDGFRA, PDGFRB, PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLEKHB1, 
POU5F1, PPP2CA, PRKACB, PRKCH, PSMD4, PSMF1, PTGES, PTGS1, PTPRN2, PXDN, RARA, RARG, RASA4, RCAN2, RET, 






SOCS3, SPOCK2, SRC, SSTR1, SYNPO2, TEK, TFPI, TFPI2, TGFB1, THRB, TNC, TNF, TNFRSF11B, TPO, TTLL1, TUBA4A, TUBA8, 
TUBB4B, UBE3A, UTRN, VCL, VEGFC, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 
ABAT, ACOT9, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADRA2C, AGPAT2, AIG1, ANXA1, AR, ARHGEF7, BAG1, BEX1, 
BEX2, BMP4, BTRC, CASP2, CCL2, CDC25A, CHD1, CNN1, CRIPAK, CXCL1, CXCL12, CXCL14, CXCL3, CXCL8, DACH1, EGFR, EGR3, 
EIF3H, EP300, EPHA2, EPHA3, ERBB4, ERCC2, ESR1, ESRRG, ETFA, EYA1, FAM96B, FDFT1, FGFR3, FGFR4, FSTL3, FZD1, 
GABARAPL2, GATA3, GFRA1, GGPS1, GNRH1, GPR4, HAGH, HAND1, HIST1H1C, IER3, IL27RA, KIT, KLF8, KMT2C, KMT2D, LAMA3, 
LIFR, LIMA1, LRRK2, LTBP4, MALAT1, MAP1LC3B, MAP3K1, MECOM, MMP14, MT1E, MYC, NCOA3, NOTCH1, PALLD, PARK2, 
PDGFRA, PIGT, PIK3R1, PRDM1, PROSC, PTPN11, PTPRF, PXDN, RAB11FIP1, RASSF1, RBX1, RECK, REL, RRM1, SLC8A1, SLIT2, 
SOD1, SRC, SSPN, STMN3, TACR2, TBC1D9, TBX2, TBX3, TET2, THEM4, TLR4, TNC, TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE3A, 
UTP4, VEGFC, WT1, YWHAQ, ZNF703 
carcinoma in 
breast 
ABAT, ACOT9, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADRA2C, AGPAT2, AIG1, ANXA1, AR, ARHGEF7, BAG1, BEX1, 
BEX2, BMP4, BTRC, CASP2, CCL2, CDC25A, CHD1, CNN1, CRIPAK, CXCL1, CXCL12, CXCL14, CXCL3, CXCL8, DACH1, EGFR, EGR3, 
EIF3H, EP300, EPHA2, EPHA3, ERBB4, ERCC2, ESR1, ESRRG, ETFA, EYA1, FAM96B, FDFT1, FGFR3, FGFR4, FSTL3, FZD1, 
GABARAPL2, GATA3, GFRA1, GGPS1, GNRH1, GPR4, HAGH, HAND1, HIST1H1C, IER3, IL27RA, KIT, KLF8, KMT2C, KMT2D, LAMA3, 
LIFR, LIMA1, LRRK2, LTBP4, MALAT1, MAP1LC3B, MAP3K1, MECOM, MMP14, MT1E, MYC, NCOA3, NOTCH1, PALLD, PARK2, 
PDGFRA, PIGT, PIK3R1, PRDM1, PROSC, PTPN11, PTPRF, PXDN, RAB11FIP1, RASSF1, RBX1, RECK, REL, RRM1, SLC8A1, SLIT2, 
SOD1, SRC, SSPN, STMN3, TACR2, TBC1D9, TBX2, TBX3, TET2, THEM4, TLR4, TNC, TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE3A, 
UTP4, VEGFC, WT1, YWHAQ, ZNF703 
carcinoma in 
breast 
ABAT, ACOT9, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADRA2C, AGPAT2, AIG1, ANXA1, AR, ARHGEF7, BAG1, BEX1, 
BEX2, BMP4, BTRC, CASP2, CCL2, CDC25A, CHD1, CNN1, CRIPAK, CXCL1, CXCL12, CXCL14, CXCL3, CXCL8, DACH1, EGFR, EGR3, 
EIF3H, EP300, EPHA2, EPHA3, ERBB4, ERCC2, ESR1, ESRRG, ETFA, EYA1, FAM96B, FDFT1, FGFR3, FGFR4, FSTL3, FZD1, 
GABARAPL2, GATA3, GFRA1, GGPS1, GNRH1, GPR4, HAGH, HAND1, HIST1H1C, IER3, IL27RA, KIT, KLF8, KMT2C, KMT2D, LAMA3, 
LIFR, LIMA1, LRRK2, LTBP4, MALAT1, MAP1LC3B, MAP3K1, MECOM, MMP14, MT1E, MYC, NCOA3, NOTCH1, PALLD, PARK2, 
PDGFRA, PIGT, PIK3R1, PRDM1, PROSC, PTPN11, PTPRF, PXDN, RAB11FIP1, RASSF1, RBX1, RECK, REL, RRM1, SLC8A1, SLIT2, 
SOD1, SRC, SSPN, STMN3, TACR2, TBC1D9, TBX2, TBX3, TET2, THEM4, TLR4, TNC, TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE3A, 
UTP4, VEGFC, WT1, YWHAQ, ZNF703 
carcinoma in 
breast 
ADM, AGTR1, ALDH1A2, AR, ATE1, BCOR, BECN1, BICC1, BMP2, BMP4, BMP5, CALCRL, CAMK2D, CASP7, CASQ1, CAV3, CDK2, 
CFL2, CITED2, CNTRL, COL5A1, CRELD1, CSRP3, CXADR, CXCL12, CXCL3, CXCR4, DCHS1, DLC1, DLL1, DLL4, DNAAF3, DUSP1, 
EDN1, EGFR, ENG, EP300, EPHB4, ERBB4, ESRRG, FAT4, FBN1, FGF1, FGF12, FGFRL1, FMNL2, FOXF1, FURIN, FZD1, FZD2, GAB1, 
GAS1, GATA3, GLI2, GNAQ, HAND1, HBEGF, HEY1, HEYL, HHEX, HOPX, ID1, ID2, ID3, IL6, IL6R, JAG1, KAT6A, KIT, KITLG, KLHL41, 
KRT8, LIF, LY6E, MAP2K5, MAP3K1, MAPK11, MARCKSL1, MECOM, MKKS, MSX1, MYC, MYH11, MYLK3, MYOZ1, MYPN, NEB, 
NFATC4, NOTCH1, NPR1, PCSK5, PDE2A, PDGFB, PDGFRB, PKD1L1, PKP2, PLCB1, PLCE1, PLXND1, POU6F1, PRDM1, PROX1, 
PTCD2, PTPN11, PXN, RAMP2, RAPGEF3, RARA, RASSF1, ROR2, S1PR1, S1PR2, SH3PXD2B, SIN3B, SLC8A1, SMAD3, SMAD6, 
SMAD7, SMO, SOS1, SOX17, SOX18, SUFU, TBX2, TBX3, TEK, TGFB1, TMEM67, TNF, TNNI1, TRIM63, TXN2, UTRN, VANGL2, VCL, 
WT1, XIRP1, XIRP2, ZFP36L1, ZFPM1, ZFPM2 cardiogenesis 
ADM, AGTR1, ALDH1A2, AR, ATE1, BCOR, BECN1, BICC1, BMP2, BMP4, BMP5, CALCRL, CAMK2D, CASP7, CASQ1, CAV3, CDK2, 
CFL2, CITED2, CNTRL, COL5A1, CRELD1, CSRP3, CXADR, CXCL12, CXCL3, CXCR4, DCHS1, DLC1, DLL1, DLL4, DNAAF3, DUSP1, 
EDN1, EGFR, ENG, EP300, EPHB4, ERBB4, ESRRG, FAT4, FBN1, FGF1, FGF12, FGFRL1, FMNL2, FOXF1, FURIN, FZD1, FZD2, GAB1, 
GAS1, GATA3, GLI2, GNAQ, HAND1, HBEGF, HEY1, HEYL, HHEX, HOPX, ID1, ID2, ID3, IL6, IL6R, JAG1, KAT6A, KIT, KITLG, KLHL41, 
KRT8, LIF, LY6E, MAP2K5, MAP3K1, MAPK11, MARCKSL1, MECOM, MKKS, MSX1, MYC, MYH11, MYLK3, MYOZ1, MYPN, NEB, 
NFATC4, NOTCH1, NPR1, PCSK5, PDE2A, PDGFB, PDGFRB, PKD1L1, PKP2, PLCB1, PLCE1, PLXND1, POU6F1, PRDM1, PROX1, 
PTCD2, PTPN11, PXN, RAMP2, RAPGEF3, RARA, RASSF1, ROR2, S1PR1, S1PR2, SH3PXD2B, SIN3B, SLC8A1, SMAD3, SMAD6, 
SMAD7, SMO, SOS1, SOX17, SOX18, SUFU, TBX2, TBX3, TEK, TGFB1, TMEM67, TNF, TNNI1, TRIM63, TXN2, UTRN, VANGL2, VCL, 
WT1, XIRP1, XIRP2, ZFP36L1, ZFPM1, ZFPM2 cardiogenesis 
ADM, AGTR1, ALDH1A2, AR, ATE1, BCOR, BECN1, BICC1, BMP2, BMP4, BMP5, CALCRL, CAMK2D, CASP7, CASQ1, CAV3, CDK2, 
CFL2, CITED2, CNTRL, COL5A1, CRELD1, CSRP3, CXADR, CXCL12, CXCL3, CXCR4, DCHS1, DLC1, DLL1, DLL4, DNAAF3, DUSP1, 
EDN1, EGFR, ENG, EP300, EPHB4, ERBB4, ESRRG, FAT4, FBN1, FGF1, FGF12, FGFRL1, FMNL2, FOXF1, FURIN, FZD1, FZD2, GAB1, 
GAS1, GATA3, GLI2, GNAQ, HAND1, HBEGF, HEY1, HEYL, HHEX, HOPX, ID1, ID2, ID3, IL6, IL6R, JAG1, KAT6A, KIT, KITLG, KLHL41, 
KRT8, LIF, LY6E, MAP2K5, MAP3K1, MAPK11, MARCKSL1, MECOM, MKKS, MSX1, MYC, MYH11, MYLK3, MYOZ1, MYPN, NEB, 
NFATC4, NOTCH1, NPR1, PCSK5, PDE2A, PDGFB, PDGFRB, PKD1L1, PKP2, PLCB1, PLCE1, PLXND1, POU6F1, PRDM1, PROX1, 
PTCD2, PTPN11, PXN, RAMP2, RAPGEF3, RARA, RASSF1, ROR2, S1PR1, S1PR2, SH3PXD2B, SIN3B, SLC8A1, SMAD3, SMAD6, 
SMAD7, SMO, SOS1, SOX17, SOX18, SUFU, TBX2, TBX3, TEK, TGFB1, TMEM67, TNF, TNNI1, TRIM63, TXN2, UTRN, VANGL2, VCL, 
WT1, XIRP1, XIRP2, ZFP36L1, ZFPM1, ZFPM2 cardiogenesis 
ADM, AGTR1, ALDH1A2, AR, ATE1, BCOR, BECN1, BICC1, BMP2, BMP4, BMP5, CALCRL, CAMK2D, CASP7, CASQ1, CAV3, CDK2, 
CFL2, CITED2, CNTRL, COL5A1, CRELD1, CSRP3, CXADR, CXCL12, CXCL3, CXCR4, DCHS1, DLC1, DLL1, DLL4, DNAAF3, DUSP1, 
EDN1, EGFR, ENG, EP300, EPHB4, ERBB4, ESRRG, FAT4, FBN1, FGF1, FGF12, FGFRL1, FMNL2, FOXF1, FURIN, FZD1, FZD2, GAB1, 
GAS1, GATA3, GLI2, GNAQ, HAND1, HBEGF, HEY1, HEYL, HHEX, HOPX, ID1, ID2, ID3, IL6, IL6R, JAG1, KAT6A, KIT, KITLG, KLHL41, 
KRT8, LIF, LY6E, MAP2K5, MAP3K1, MAPK11, MARCKSL1, MECOM, MKKS, MSX1, MYC, MYH11, MYLK3, MYOZ1, MYPN, NEB, 
NFATC4, NOTCH1, NPR1, PCSK5, PDE2A, PDGFB, PDGFRB, PKD1L1, PKP2, PLCB1, PLCE1, PLXND1, POU6F1, PRDM1, PROX1, 
PTCD2, PTPN11, PXN, RAMP2, RAPGEF3, RARA, RASSF1, ROR2, S1PR1, S1PR2, SH3PXD2B, SIN3B, SLC8A1, SMAD3, SMAD6, 
SMAD7, SMO, SOS1, SOX17, SOX18, SUFU, TBX2, TBX3, TEK, TGFB1, TMEM67, TNF, TNNI1, TRIM63, TXN2, UTRN, VANGL2, VCL, 
WT1, XIRP1, XIRP2, ZFP36L1, ZFPM1, ZFPM2 cardiogenesis 
ADM, AGTR1, ALDH1A2, AR, ATE1, BCOR, BECN1, BICC1, BMP2, BMP4, BMP5, CALCRL, CAMK2D, CASP7, CASQ1, CAV3, CDK2, 
CFL2, CITED2, CNTRL, COL5A1, CRELD1, CSRP3, CXADR, CXCL12, CXCL3, CXCR4, DCHS1, DLC1, DLL1, DLL4, DNAAF3, DUSP1, 
EDN1, EGFR, ENG, EP300, EPHB4, ERBB4, ESRRG, FAT4, FBN1, FGF1, FGF12, FGFRL1, FMNL2, FOXF1, FURIN, FZD1, FZD2, GAB1, 
GAS1, GATA3, GLI2, GNAQ, HAND1, HBEGF, HEY1, HEYL, HHEX, HOPX, ID1, ID2, ID3, IL6, IL6R, JAG1, KAT6A, KIT, KITLG, KLHL41, 
KRT8, LIF, LY6E, MAP2K5, MAP3K1, MAPK11, MARCKSL1, MECOM, MKKS, MSX1, MYC, MYH11, MYLK3, MYOZ1, MYPN, NEB, 
NFATC4, NOTCH1, NPR1, PCSK5, PDE2A, PDGFB, PDGFRB, PKD1L1, PKP2, PLCB1, PLCE1, PLXND1, POU6F1, PRDM1, PROX1, 
PTCD2, PTPN11, PXN, RAMP2, RAPGEF3, RARA, RASSF1, ROR2, S1PR1, S1PR2, SH3PXD2B, SIN3B, SLC8A1, SMAD3, SMAD6, 
SMAD7, SMO, SOS1, SOX17, SOX18, SUFU, TBX2, TBX3, TEK, TGFB1, TMEM67, TNF, TNNI1, TRIM63, TXN2, UTRN, VANGL2, VCL, 
WT1, XIRP1, XIRP2, ZFP36L1, ZFPM1, ZFPM2 cardiogenesis 
ADAM15, ADAMTS4, ADAMTS9, ADRM1, AGAP2, ANK2, ANPEP, APEH, ARIH2, ATP1B2, ATP1B3, AZGP1, AZIN1, BAG1, BAG3, BMP1, 
BTRC, CASP10, CASP2, CASP4, CASP7, CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8, CHP1, CLU, CNOT4, COX10, CPA3, CSF1, 
CTSO, CUL2, CYFIP2, DAB2IP, DERL1, DLD, DPM3, DPP4, EDEM1, EGFR, ENPEP, EP300, F5, FAF1, FBXO32, FBXW11, FGFR4, FGL2, 
FURIN, GNAQ, HDAC6, HOMER2, HSPA5, HTRA1, IDE, IER3, IKBKB, JAK2, KAT2A, KIAA0368, LGMN, LPCAT1, LSR, LTBP4, MALT1, 
MIPEP, MMP14, MSX1, MT3, NAALAD2, NDEL1, NDFIP1, NEDD4, NLN, NUDT16, ODC1, PARK2, PARK7, PARL, PCSK5, PERP, PEX19, 
PHB, PIK3R1, PIM1, PIN1, PJA1, PLAU, PLAUR, PLPP3, PMPCA, PPP2CA, PPP2R3A, PSENEN, PSMB3, PSMC2, PSMC4, PSMD14, 
PSMD2, PSMD8, PSMF1, QRSL1, RASSF1, RGS19, RNF20, RNF8, SAMD9L, SERPINE1, SFRP1, SIAH2, SMAD3, SMAD7, SMO, SNCA, 
SNF8, SNX3, SOCS3, SOD1, SOX17, SPINK5, SRC, SUFU, SUGT1, SUMO1, TBC1D10A, TCF3, TCIRG1, TCP1, TF, TGFB1, TIMP2, 
TMEM88, TNFAIP3, TOMM7, TRABD2A, TRIM63, UBA3, UBE2D1, UBE2H, UBE2L3, UBE3A, UBR1, UCHL1, UFD1L, UFSP2, USE1, 
USP11, USP13, USP18, VCP, VIP, VPS35, VTN, WFS1 
catabolism of 
protein 
ADAM15, ADAMTS4, ADAMTS9, ADRM1, AGAP2, ANK2, ANPEP, APEH, ARIH2, ATP1B2, ATP1B3, AZGP1, AZIN1, BAG1, BAG3, BMP1, 
BTRC, CASP10, CASP2, CASP4, CASP7, CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8, CHP1, CLU, CNOT4, COX10, CPA3, CSF1, 
CTSO, CUL2, CYFIP2, DAB2IP, DERL1, DLD, DPM3, DPP4, EDEM1, EGFR, ENPEP, EP300, F5, FAF1, FBXO32, FBXW11, FGFR4, FGL2, 
FURIN, GNAQ, HDAC6, HOMER2, HSPA5, HTRA1, IDE, IER3, IKBKB, JAK2, KAT2A, KIAA0368, LGMN, LPCAT1, LSR, LTBP4, MALT1, 
MIPEP, MMP14, MSX1, MT3, NAALAD2, NDEL1, NDFIP1, NEDD4, NLN, NUDT16, ODC1, PARK2, PARK7, PARL, PCSK5, PERP, PEX19, 
PHB, PIK3R1, PIM1, PIN1, PJA1, PLAU, PLAUR, PLPP3, PMPCA, PPP2CA, PPP2R3A, PSENEN, PSMB3, PSMC2, PSMC4, PSMD14, 
PSMD2, PSMD8, PSMF1, QRSL1, RASSF1, RGS19, RNF20, RNF8, SAMD9L, SERPINE1, SFRP1, SIAH2, SMAD3, SMAD7, SMO, SNCA, 






TMEM88, TNFAIP3, TOMM7, TRABD2A, TRIM63, UBA3, UBE2D1, UBE2H, UBE2L3, UBE3A, UBR1, UCHL1, UFD1L, UFSP2, USE1, 
USP11, USP13, USP18, VCP, VIP, VPS35, VTN, WFS1 
ABCG2, ABL1, ACVRL1, ADARB1, ADM, AFAP1L2, AGTR2, AR, ARHGAP32, ASNS, ASUN, ATE1, BAZ1A, BEX2, BMP2, BMP4, BOP1, 
BTRC, CAMK2N1, CARD10, CASP2, CBL, CCDC8, CCNI, CCT4, CD40, CDC25A, CDC25B, CDH5, CDK2, CDKN1C, CEBPA, CITED2, 
CKAP2, CKS2, CLU, COPZ2, CSE1L, CSF1, CUL2, CUL3, CUX1, CXCL12, CXCL14, CXCL8, DBI, DDIT4, DDR2, DNMT1, DNMT3B, DPP4, 
DUSP1, DYNC1LI1, EBF4, EDN1, EGFR, EGR1, EMP1, EP300, EPS8, ERBB4, ERF, ERN1, ERRFI1, ESR1, ETS1, EZR, FANCC, FBXW5, 
FGF1, FGF9, FGFRL1, FHIT, FLI1, FLT1, FLT3LG, FRMD6, GAB1, GADD45A, GAS1, GAS2L1, GATA2, GATA3, GBP2, GPI, GRB10, 
GRK5, GTF2H1, HBEGF, HOXB3, HOXB4, ID1, ID2, ID3, IER3, IFI16, IGFBP2, IKBKB, IL2RB, IL4R, IL6, IL6R, INPP5D, IRF1, IRF6, IRF7, 
IRF9, ITGB4, JAK2, JARID2, JDP2, KDR, KIT, KITLG, KLF4, KLF6, KRT8, LATS1, LIF, LYN, MAFB, MAGED1, MAP3K1, MARCKS, 
MECOM, METAP2, MIF, MITF, MLF1, MLLT6, MX2, MYC, NCOA3, NEDD9, NFKBIA, NGF, NINL, NOTCH1, NOTCH3, NR4A2, NTRK1, 
PA2G4, PAFAH1B1, PARK2, PCM1, PDCD1LG2, PDGFB, PDGFRA, PDGFRB, PDK1, PFDN4, PHACTR4, PHB, PIK3R1, PIKFYVE, PIM1, 
PIM3, PIN1, PLA2G16, PLCG1, PNN, POU5F1, PPP1R9B, PPP2CA, PPP2R3A, PPP2R5B, PRKAR2B, PRKCH, PRKD3, PRMT1, PRMT5, 
PROS1, PROX1, PTN, PTPN11, PTPN3, PTPRB, PTPRF, PTPRN2, PTX3, RAD50, RAN, RAPGEF3, RARA, RARG, RASSF1, RBX1, 
RECK, REL, RET, RGCC, RHOD, RIPK1, RMI2, RRAS2, RRM1, S1PR1, SEMA3F, SGK1, SH3BP2, SHB, SIN3B, SIPA1, SKA2, SKI, SKIL, 
SLFN11, SMAD3, SMAD7, SND1, SOCS3, SPRY2, SRC, STARD9, STAT4, STAT6, SUGT1, TAL1, TBX3, TCEB1, TCF3, TCF4, TCP1, TF, 
TFDP2, TFE3, TGFB1, TGFB3, THPO, THRB, TIMP2, TMOD3, TNC, TNF, TNFRSF12A, TNFSF10, TRIM21, TRNP1, UBA3, UBE2S, 
VASH2, VAV2, VCP, VEGFC, VIP, WEE1, WT1, XRCC6, ZAK, ZNF703 
cell cycle 
progression 
AAMDC, ABCB1, ABCB7, ABCD2, ABCG1, ABCG2, ABL1, ABO, ACAT1, ACE, ACP1, ACVRL1, ADA, ADAM15, ADAR, ADARB1, 
ADCYAP1R1, ADGRG1, ADH5, ADI1, ADK, ADM, ADORA1, ADRM1, AFAP1, AFAP1L2, AFG3L2, AGAP2, AGGF1, AGPAT2, AGRN, 
AGTPBP1, AGTR1, AGTR2, AHSA1, AIFM1, AKAP12, AKIRIN2, AKR1B1, AKT3, ALDH1A2, ALDH1A3, ALDH1L1, ALDH2, ALDOC, AMOT, 
ANGPTL4, ANP32A, ANPEP, ANTXR2, ANXA1, ANXA11, ANXA6, APEX1, APLN, APOB, APOL1, AQP3, AR, ARAP3, ARHGAP10, 
ARHGAP18, ARHGAP4, ARHGEF1, ARHGEF7, ARL6IP1, ARL8B, ASAH1, ASNA1, ASNS, ATG3, ATP11C, ATP1A2, ATP7B, ATP8B1, 
BAG1, BAG3, BASP1, BAZ1A, BBS2, BCAS2, BCHE, BCKDK, BCL2L13, BCL3, BCL6B, BECN1, BEX2, BHLHE40, BHLHE41, BIRC3, 
BLVRA, BMP1, BMP2, BMP4, BMP5, BNIP1, BNIP3, BRCC3, BRE, BTRC, C1QA, C8orf4, CA3, CACNA1H, CACNB3, CADM1, CADPS, 
CADPS2, CALCRL, CAMK2D, CARD14, CARD8, CASP10, CASP2, CASP4, CASP7, CAV3, CBL, CBS/CBSL, CCDC8, CCL11, CCL2, CCNI, 
CCNL2, CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8, CD200, CD2AP, CD38, CD40, CD9, CDC14A, CDC25A, CDC25B, CDC42EP3, 
CDCA2, CDH5, CDK2, CDKN1C, CDON, CDR2L, CEBPA, CFI, CHMP2A, CHMP4B, CHRD, CHSY1, CITED2, CKAP2, CLU, CLYBL, CMIP, 
CNTFR, COMMD4, COX11, COX8A, CRADD, CRHR2, CS, CSE1L, CSF1, CSF3R, CSRNP1, CTF1, CUL2, CUL3, CUX1, CWC15, CX3CL1, 
CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYFIP2, CYP1B1, CYP2J2, CYSLTR2, DAB2, DAB2IP, DACH1, DCPS, DCTN1, 
DCTN3, DDIT4, DDR1, DDX58, DEPTOR, DFFB, DGKE, DIP2A, DKK3, DLC1, DLK1, DLL1, DLL4, DMC1, DNAJC15, DNMT1, DNMT3B, 
DOCK1, DOCK8, DPH5, DPM3, DPP4, DPYD, DPYSL3, DPYSL4, DRAM1, DSG2, DUSP1, DUSP2, DUSP6, DYNC1I1, EBF1, EBF4, 
EBNA1BP2, ECSCR, EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EGFR, EGLN3, EGR1, EGR2, EGR3, EIF2A, EIF2AK1, EIF2S1, EIF3H, 
EIF3I, EIF6, ELF4, ELMO1, EMP1, ENG, ENO1, ENTPD1, EP300, EPAS1, EPHA2, EPHA7, EPHB4, ERBB4, ERCC2, ERG, ERN1, ESR1, 
ETS1, ETS2, EXOG, EYA1, EYA4, EZR, F2RL3, F5, FAF1, FAHD2A, FAIM2, FAM129B, FAM134B, FANCC, FASTKD2, FBN1, FBXO17, 
FBXO32, FCGR3A/FCGR3B, FDFT1, FEM1B, FES, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGL2, FGR, FHIT, FKBP4, FLI1, FLT1, FLT3LG, 
FLT4, FNDC1, FRMD6, FSTL3, FURIN, FXR1, FZD2, GAB1, GABBR1, GABRD, GADD45A, GAS1, GATA2, GATA3, GBE1, GCH1, GCLC, 
GCNT1, GFAP, GFRA1, GGPS1, GIMAP4, GLI2, GLIS2, GLIS3, GLO1, GLRX, GNAQ, GNG2, GNRH1, GPAM, GPI, GPT, GRB10, GRIK2, 
GRIN3A, GRK5, GSPT2, GSTM5, GSTZ1, GULP1, HADHA, HAND1, HBA1/HBA2, HBEGF, HCLS1, HDAC6, HEBP2, HEY1, HEYL, 
HIGD1A, HIST1H1C, HK1, HMGA1, HOMER1, HOXB4, HPRT1, HSD11B2, HSD17B10, HSPA2, HSPA4, HSPA5, HSPH1, HTRA1, HYAL2, 
ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IDE, IDO1, IER3, IFI16, IFIH1, IFIT2, IFIT3, IGF2BP2, IGFBP2, IGFBP6, IKBKB, IL15RA, 
IL17RD, IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, IMMT, INPP5D, INPP5E, IP6K2, IRAK4, IRF1, IRF7, IRF9, ISCU, ISG20, ISM1, ITGA6, 
ITGAV, ITGB3, ITGB4, ITPKB, ITPR1, ITPR2, JAG1, JAG2, JAK2, KAT2A, KAZN, KCNA5, KCNMA1, KDM6B, KDR, KIF1A, KIFAP3, KIT, 
KITLG, KL, KLF13, KLF2, KLF4, KLF6, KLF7, KLF8, KRT8, KSR1, LAMA3, LAMTOR2, LAPTM4B, LATS1, LDHA, LDLR, LGALS3BP, 
LGALS9, LGMN, LIF, LIPA, LIPE, LMO2, LMX1B, LOC102724428/SIK1, LRPAP1, LRRC8A, LRRK2, LTF, LTK, LYN, LYZ, MAEL, MAFB, 
MAGED1, MAL, MALAT1, MALT1, MAML1, MAML2, MANF, MAOA, MAOB, MAP1LC3A, MAP1LC3B, MAP2K5, MAP3K1, MAP3K11, 
MAP3K8, MAP4K1, MAP4K2, MAPK11, MCF2L, MECOM, MED21, MEOX2, MERTK, MGMT, MIF, MITF, MLKL, MLLT11, MMP14, MOAP1, 
MOB3C, MPZ, MSRB2, MST1R, MSX1, MT3, MX1, MYBL1, MYC, MYCT1, MYD88, MYH11, MYO6, MYO7A, MYOC, NAIP, NCOA3, 
NDEL1, NDN, NDNF, NDRG1, NDUFAB1, NDUFAF1, NDUFAF4, NDUFS4, NEDD4, NEDD9, NFAT5, NFATC4, NFKB2, NFKBIA, NGF, 
NGFRAP1, NMI, NOA1, NOD2, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NR0B2, NR4A2, NRN1, NRTN, NSMCE1, NT5E, NTN1, NTRK1, 
NUDT1, NUMB, OAS1, OAS3, OCLN, ODC1, OPA1, OTUB1, PA2G4, PAFAH1B1, PALLD, PARK2, PARK7, PARP14, PBX3, PCMT1, 
PDCD1LG2, PDCD5, PDE5A, PDE6B, PDE9A, PDGFB, PDGFD, PDGFRA, PDGFRB, PDHA1, PDK1, PEBP4, PECAM1, PERP, PHB, 
PHLDA1, PICK1, PIGT, PIK3R1, PIKFYVE, PIM1, PIM3, PIN1, PJA1, PKP2, PLA2G16, PLA2G2A, PLAU, PLAUR, PLCB1, PLCE1, PLCG1, 
PLCG2, PLD2, PLEKHO1, PLIN3, PLK3, PLSCR1, PMAIP1, PNP, POLB, POSTN, POU5F1, PPARGC1B, PPID, PPIF, PPP1R9B, PPP2CA, 
PRDM1, PRDX1, PRDX2, PRKAA1, PRKAA2, PRKAR2B, PRKCH, PRKD3, PRMT1, PRMT5, PRNP, PROCR, PROM2, PROS1, PSENEN, 
PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PSMD14, PSMD2, PTGDR, PTGER4, PTGES, PTGES3, 
PTGIS, PTGS1, PTH1R, PTN, PTPN11, PTPN13, PTPN5, PTPRF, PXN, RAB27A, RABGGTB, RAD50, RAD51C, RAI14, RAN, RAPGEF1, 
RAPGEF2, RAPGEF3, RARA, RARG, RASA4, RASD1, RASD2, RASL10A, RASSF1, RBM43, RBX1, RCAN1, RCAN2, RCHY1, RECK, REL, 
RET, RGN, RGS16, RHOJ, RIPK1, RIPK3, RNF144B, RNF152, ROR1, ROR2, RPA2, RPAP3, RPS4Y1, RRAS2, RRM1, RSL1D1, RUVBL2, 
S100A8, S100A9, S1PR1, S1PR2, SAP18, SBDS, SCD, SDF2L1, SDHB, SEC61G, SEMA3F, SEMA6A, SERPINB9, SERPINE1, SFRP1, 
SFRP4, SGCA, SGCD, SGCG, SGK1, SGPL1, SH3BP2, SH3GL2, SH3PXD2A, SHISA5, SIAH2, SIN3B, SKI, SKIL, SLC16A1, SLC1A1, 
SLC1A3, SLC25A23, SLC25A24, SLC25A5, SLC2A3, SLC8A1, SLC9A3R2, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SNCA, SNCAIP, 
SND1, SNRK, SNX33, SOCS3, SOD1, SOD3, SORBS2, SORT1, SOX17, SOX8, SP110, SPECC1, SPINT2, SPR, SPRY2, SRC, ST8SIA2, 
ST8SIA4, STAM, STAMBP, STARD9, STAT2, STAT4, STAT6, STC1, STIM2, STK17A, STOML2, STX8, STYXL1, SUB1, SUMO1, SUN1, 
SUPV3L1, TAC4, TACC1, TAGLN2, TAL1, TAP2, TAX1BP1, TBX2, TBX3, TBXA2R, TCEB1, TCF15, TCF21, TCF3, TCF4, TCP1, TEK, TF, 
TFB1M, TFDP2, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THPO, THRB, TIAM1, TIMM50, TIMP2, TLR4, TLX1, TMED10, 
TMOD3, TNC, TNF, TNFAIP2, TNFAIP3, TNFAIP8L1, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF12A, TNFRSF14, TNFRSF21, 
TNFSF10, TNKS2, TNS2, TPD52L1, TPM3, TRAF4, TRAF5, TRAP1, TRIB2, TRIM21, TRPS1, TSHZ3, TSPO, TTLL1, TXN2, TXNRD1, 
TYRO3, UBA3, UBE2L3, UBE2S, UBE3A, UBQLN1, UCHL1, UCP2, UNC5B, UNC5C, UQCRFS1, URI1, USE1, USP18, UXT, VAC14, VAPA, 
VASH2, VAV2, VCL, VCP, VDAC1, VDAC2, VEGFC, VIP, VIPR1, VSNL1, VSTM2L, VTN, WEE1, WFS1, WISP1, WSB1, WT1, XAB2, XAF1, 
XPR1, XRCC4, XRCC6, YBX3, YES1, YME1L1, YWHAQ, ZAK, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF423, ZNF622 cell death 
ABCB1, ABCG1, ABL1, ACAT1, ADA, AGRN, AIFM1, AKIRIN2, ANPEP, ANTXR2, ANXA1, APOB, ASAH1, ATG3, BAG1, BCL3, BIRC3, 
BMP2, BMP4, C1QA, CACNB3, CASP10, CASP2, CASP4, CASP7, CBL, CCL11, CCL2, CD38, CD40, CD9, CDK2, CEBPA, CLU, CSF1, 
CX3CL1, CXCL1, CXCL12, CXCL2, CXCL8, CXCR4, DDIT4, DFFB, DKK3, DLK1, DLL1, DLL4, DNMT3B, DOCK8, DRAM1, EBF1, EDNRB, 
EFNB1, EGFR, EGR1, EGR3, EP300, EPAS1, ERN1, ESR1, ETS2, EZR, FANCC, FCGR3A/FCGR3B, FGL2, FLI1, GATA2, GATA3, 
GCNT1, GIMAP4, GPAM, HCLS1, HIST1H1C, HK1, ICAM1, ICOSLG/LOC102723996, ID2, ID3, IDO1, IER3, IFIH1, IKBKB, IL15RA, IL27RA, 
IL2RB, IL33, IL6, IL6R, INPP5D, IP6K2, IRF1, ITPKB, ITPR1, ITPR2, JAK2, KIFAP3, KIT, KITLG, KL, KLF13, KLF2, KLF4, LAMTOR2, LDLR, 
LGALS9, LRRC8A, LTF, LTK, LYN, LYZ, MALT1, MAP2K5, MAP4K1, MECOM, MERTK, MGMT, MIF, MX1, MYC, MYD88, MYH11, NFAT5, 
NFKB2, NFKBIA, NGF, NOTCH1, NUMB, PALLD, PARP14, PDCD1LG2, PDCD5, PDGFRA, PDGFRB, PDK1, PECAM1, PERP, PIK3R1, 
PIM1, PIN1, PLCE1, PLCG1, PLCG2, PMAIP1, PNP, PRDM1, PRKAA1, PTGER4, PTPN11, PXN, RAN, RARA, RCAN1, RCAN2, REL, 
RIPK1, RIPK3, S100A8, SBDS, SERPINB9, SH3BP2, SKIL, SMAD3, SMAD6, SMAD7, SNAI2, SOX17, STAM, STAT4, STAT6, STOML2, 
TAC4, TBXA2R, TCF3, TGFB1, TGFB3, THBS2, THPO, TLR4, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFRSF21, TNFSF10, TRIB2, VIP, 
WT1 
cell death of blood 
cells 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BEX2, BMP2, BMP4, BMP5, BTRC, CASP2, CD38, CD40, CDC25B, 
CHMP4B, CLU, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, ETS1, 
FEM1B, FHIT, FLT3LG, GCH1, IKBKB, IL6, IRF1, ISCU, ITGAV, ITPR1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP3K1, MIF, 
MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PMAIP1, PNP, POU5F1, 
PPID, PRNP, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAN, RARA, RARG, RPA2, RPS4Y1, 
SFRP1, SLC16A1, SOCS3, SOD1, SPRY2, STC1, TBX2, TF, TGFB1, THRB, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, VCP, 
VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 





ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BEX2, BMP2, BMP4, BMP5, BTRC, CASP2, CD38, CD40, CDC25B, 
CHMP4B, CLU, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, ETS1, 
FEM1B, FHIT, FLT3LG, GCH1, IKBKB, IL6, IRF1, ISCU, ITGAV, ITPR1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP3K1, MIF, 
MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PMAIP1, PNP, POU5F1, 
PPID, PRNP, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAN, RARA, RARG, RPA2, RPS4Y1, 
SFRP1, SLC16A1, SOCS3, SOD1, SPRY2, STC1, TBX2, TF, TGFB1, THRB, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, VCP, 
VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 
cell death of 
cancer cells 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BEX2, BMP2, BMP4, BMP5, BTRC, CASP2, CD38, CD40, CDC25B, 
CHMP4B, CLU, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, ETS1, 
FEM1B, FHIT, FLT3LG, GCH1, IKBKB, IL6, IRF1, ISCU, ITGAV, ITPR1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP3K1, MIF, 
MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PMAIP1, PNP, POU5F1, 
PPID, PRNP, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAN, RARA, RARG, RPA2, RPS4Y1, 
SFRP1, SLC16A1, SOCS3, SOD1, SPRY2, STC1, TBX2, TF, TGFB1, THRB, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, VCP, 
VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 
cell death of 
cancer cells 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BEX2, BMP2, BMP4, BMP5, BTRC, CASP2, CD38, CD40, CDC25B, 
CHMP4B, CLU, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, ETS1, 
FEM1B, FHIT, FLT3LG, GCH1, IKBKB, IL6, IRF1, ISCU, ITGAV, ITPR1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP3K1, MIF, 
MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PMAIP1, PNP, POU5F1, 
PPID, PRNP, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAN, RARA, RARG, RPA2, RPS4Y1, 
SFRP1, SLC16A1, SOCS3, SOD1, SPRY2, STC1, TBX2, TF, TGFB1, THRB, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, VCP, 
VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 
cell death of 
cancer cells 
ABCB1, ABCG2, ABL1, ADM, AGTR2, AIFM1, APLN, APOL1, AR, ASAH1, ATG3, BECN1, BIRC3, BMP2, BMP4, BNIP3, CA3, CASP2, 
CASP4, CASP7, CD40, CLU, COMMD4, CRADD, CSF1, CWC15, CXCL8, CYP1B1, DDIT4, DDX58, DNMT1, DPM3, DPYSL4, DUSP1, 
EFNB2, EGFR, EGR1, EGR2, EIF2A, EIF2AK1, EIF2S1, EIF3H, EIF3I, EIF6, ENG, ENO1, EP300, ERBB4, ERG, ESR1, ETS1, EYA4, FAF1, 
FES, FKBP4, FLI1, FLT1, GAB1, GABBR1, GLO1, GNAQ, GNG2, GPI, GRB10, GRIK2, GSTM5, HBEGF, HSD11B2, HSPA5, HYAL2, ID1, 
ID2, IER3, IFI16, IKBKB, IRF1, ITGA6, ITGAV, ITGB3, ITPR1, KLF2, KLF6, KRT8, KSR1, LIPE, LRPAP1, MAP1LC3B, MAP3K1, MAP3K8, 
MAPK11, MCF2L, MECOM, MLKL, MMP14, MYC, NFAT5, NFATC4, NFKB2, NFKBIA, NGF, NOS3, NOTCH1, NR0B2, NR4A2, NSMCE1, 
NTRK1, NUDT1, OPA1, PARK2, PARK7, PDGFB, PDGFD, PEBP4, PERP, PIK3R1, PIM1, PIN1, PLCG1, PLK3, PMAIP1, POLB, PPID, 
PRKAA1, PRKAA2, PRKAR2B, PRNP, PTN, PTPN11, RAI14, RARA, RASA4, REL, RIPK1, RIPK3, RRAS2, S100A8, S1PR1, SEMA3F, 
SERPINE1, SFRP1, SFRP4, SGPL1, SLC25A24, SLC9A3R2, SMAD3, SMO, SNAI2, SRC, STC1, STK17A, SUMO1, SUN1, TACC1, 
TAX1BP1, TCF4, TGFB1, TIAM1, TNC, TNF, TNFAIP3, TNFAIP8L1, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFSF10, TRAF5, TRPS1, 
UNC5B, UNC5C, USE1, USP18, UXT, VCP, XRCC6, YES1, YME1L1 
cell death of 
connective tissue 
cells 
ABCG2, ACE, AIFM1, ALDH2, AR, BECN1, BIRC3, BMP4, BNIP3, CA3, CASP10, CASP2, CASP4, CASP7, CD40, CDON, CEBPA, CLU, 
COX11, CXCL3, CXCL8, DAB2, EDN1, EFNB2, EGFR, EGR1, EIF3H, EMP1, ENG, EPHA2, ERN1, ESR1, FGF1, FGFR4, FGL2, FKBP4, 
GADD45A, GLI2, GLIS2, HK1, HSPA5, ICAM1, ID1, ID2, IER3, IKBKB, IL17RD, IL33, IL6, IP6K2, IRF1, ITGA6, ITGAV, JAK2, KL, KRT8, 
KSR1, LDHA, LYN, MAOA, MAP3K1, MAP3K8, MECOM, MITF, MLKL, MOAP1, MYC, MYD88, MYOC, NDEL1, NDRG1, NDUFAB1, 
NFKBIA, NGF, NR0B2, NTN1, NTRK1, NUMB, PIK3R1, PIM1, PLAU, PLAUR, PLCB1, PLK3, PMAIP1, PPID, PRKAA1, PRKAA2, PRMT1, 
PRNP, PTGIS, PTGS1, RASSF1, REL, RGN, RIPK1, RIPK3, RRAS2, S1PR1, SCD, SERPINE1, SFRP1, SGK1, SGPL1, SKI, SLC25A5, 
SLC8A1, SMAD3, SNCA, SOCS3, SOD1, SRC, STAT6, TCF3, TCF4, TFRC, TGFB1, TGFB3, TIAM1, TLR4, TNF, TNFRSF10A, 
TNFRSF11B, TNFSF10, UNC5B, UXT, VDAC1, VTN, YES1, YWHAQ, ZNF622 
cell death of 
epithelial cells 
ABCB1, ABCG2, ABL1, AGTR2, AIFM1, ASAH1, ATG3, BECN1, BIRC3, BNIP3, CA3, CASP2, CASP7, CD40, CLU, COMMD4, CWC15, 
DDIT4, DNMT1, DPM3, DPYSL4, EGFR, EGR1, EGR2, EIF2A, EIF2AK1, EIF2S1, EIF3H, EIF3I, EIF6, ENO1, ERBB4, ERG, ESR1, ETS1, 
FAF1, FES, FKBP4, FLI1, FLT1, GLO1, GNAQ, GNG2, GPI, GRB10, GSTM5, HSPA5, HYAL2, ID1, ID2, IER3, IFI16, IKBKB, IRF1, ITGA6, 
ITPR1, KLF6, KRT8, MAP1LC3B, MAP3K1, MAP3K8, MECOM, MLKL, MYC, NFATC4, NFKB2, NFKBIA, NGF, NR4A2, NSMCE1, NTRK1, 
OPA1, PARK2, PARK7, PDGFB, PEBP4, PIK3R1, PIM1, PIN1, PLK3, PMAIP1, POLB, PPID, PRKAA2, PRNP, PTN, PTPN11, RAI14, 
RASA4, REL, RIPK1, RIPK3, RRAS2, SEMA3F, SGPL1, SLC25A24, SLC9A3R2, SRC, STK17A, SUMO1, SUN1, TACC1, TAX1BP1, 
TGFB1, TIAM1, TNC, TNF, TNFAIP3, TNFAIP8L1, TNFSF10, TRPS1, UNC5B, UNC5C, USE1, USP18, UXT, VCP, YES1, YME1L1 
cell death of 
fibroblast cell lines 
ABCB1, ABCG1, ABL1, ACAT1, ADA, AIFM1, AKIRIN2, ANPEP, ANTXR2, ANXA1, APOB, ASAH1, ATG3, BAG1, BCL3, BIRC3, BMP2, 
BMP4, C1QA, CACNB3, CASP10, CASP2, CASP4, CASP7, CBL, CCL11, CCL2, CD38, CD40, CD9, CDK2, CEBPA, CLU, CSF1, CX3CL1, 
CXCL1, CXCL12, CXCL2, CXCL8, CXCR4, DDIT4, DFFB, DKK3, DLK1, DLL1, DLL4, DNMT3B, DOCK8, DRAM1, EBF1, EFNB1, EGFR, 
EGR1, EGR3, EP300, ERN1, ESR1, ETS2, EZR, FANCC, FCGR3A/FCGR3B, FGL2, GATA3, GCNT1, GIMAP4, GPAM, HCLS1, HIST1H1C, 
HK1, ICAM1, ICOSLG/LOC102723996, ID2, ID3, IDO1, IER3, IFIH1, IKBKB, IL15RA, IL27RA, IL2RB, IL33, IL6, IL6R, INPP5D, IP6K2, IRF1, 
ITPKB, ITPR1, ITPR2, JAK2, KIFAP3, KIT, KITLG, KLF13, KLF2, KLF4, LAMTOR2, LDLR, LGALS9, LRRC8A, LTF, LTK, LYN, LYZ, MALT1, 
MAP2K5, MAP4K1, MERTK, MIF, MX1, MYC, MYD88, MYH11, NFAT5, NFKB2, NFKBIA, NGF, NOTCH1, NUMB, PARP14, PDCD1LG2, 
PDCD5, PDGFRA, PDGFRB, PDK1, PECAM1, PERP, PIK3R1, PIM1, PIN1, PLCE1, PLCG1, PLCG2, PMAIP1, PNP, PRDM1, PRKAA1, 
PTGER4, PTPN11, PXN, RAN, RCAN1, RCAN2, REL, RIPK1, RIPK3, S100A8, SERPINB9, SH3BP2, SKIL, SMAD3, SMAD6, SMAD7, 
SNAI2, STAM, STAT4, STAT6, STOML2, TAC4, TBXA2R, TCF3, TGFB1, TGFB3, THBS2, TLR4, TNF, TNFAIP3, TNFRSF11B, TNFRSF21, 
TNFSF10, TRIB2, VIP 
cell death of 
immune cells 
ABCG2, ADORA1, AGTR1, AR, BECN1, BIRC3, BNIP3, CASP10, CASP2, CASP4, CASP7, CCNI, CD2AP, CDK2, CDON, CLU, COX11, 
CSF1, DPM3, DUSP1, EDN1, EGFR, EMP1, ERBB4, ERN1, ESR1, EZR, FDFT1, FGF1, FGFR4, FLT1, GLIS2, GNAQ, GNG2, GRB10, 
GSTM5, HK1, HSPA5, ICAM1, IER3, IL17RD, IP6K2, IRF1, ITGAV, ITPR1, JAK2, KL, LDHA, LYN, MAFB, MAP1LC3A, MAP3K1, MAP3K8, 
MOAP1, MT3, MYC, MYD88, MYOC, NDEL1, NDUFAB1, NFKBIA, NTN1, NTRK1, PLCB1, PMAIP1, PPID, PRKAA1, PRMT1, PRNP, 
PTGIS, RASSF1, RIPK1, SFRP1, SGPL1, SMAD7, SNCA, SOD1, TCF3, TCF4, TFRC, TGFB1, TIAM1, TLR4, TNF, TNFRSF10A, TNFSF10, 
TRPS1, UNC5B, UNC5C, UXT, VCP, VDAC1, VTN, YWHAQ, ZNF622 
cell death of 
kidney cells 
ABCG2, ADORA1, AGTR1, AR, BECN1, BIRC3, BNIP3, CASP10, CASP2, CASP4, CASP7, CCNI, CD2AP, CDK2, CDON, CLU, COX11, 
CSF1, DPM3, DUSP1, EDN1, EGFR, EMP1, ERBB4, ERN1, ESR1, EZR, FDFT1, FGF1, FGFR4, FLT1, GLIS2, GNAQ, GNG2, GRB10, 
GSTM5, HK1, HSPA5, ICAM1, IER3, IL17RD, IP6K2, IRF1, ITGAV, ITPR1, JAK2, KL, LDHA, LYN, MAFB, MAP1LC3A, MAP3K1, MAP3K8, 
MOAP1, MT3, MYC, MYD88, MYOC, NDEL1, NDUFAB1, NFKBIA, NTN1, NTRK1, PLCB1, PMAIP1, PPID, PRKAA1, PRMT1, PRNP, 
PTGIS, RASSF1, RIPK1, SFRP1, SGPL1, SMAD7, SNCA, SOD1, TCF3, TCF4, TFRC, TGFB1, TIAM1, TLR4, TNF, TNFRSF10A, TNFSF10, 
TRPS1, UNC5B, UNC5C, UXT, VCP, VDAC1, VTN, YWHAQ, ZNF622 
cell death of 
kidney cells 
ABCG2, ADORA1, AGTR1, AR, BECN1, BIRC3, BNIP3, CASP10, CASP2, CASP4, CASP7, CCNI, CD2AP, CDK2, CDON, CLU, COX11, 
CSF1, DPM3, DUSP1, EDN1, EGFR, EMP1, ERBB4, ERN1, ESR1, EZR, FDFT1, FGF1, FGFR4, FLT1, GLIS2, GNAQ, GNG2, GRB10, 
GSTM5, HK1, HSPA5, ICAM1, IER3, IL17RD, IP6K2, IRF1, ITGAV, ITPR1, JAK2, KL, LDHA, LYN, MAFB, MAP1LC3A, MAP3K1, MAP3K8, 
MOAP1, MT3, MYC, MYD88, MYOC, NDEL1, NDUFAB1, NFKBIA, NTN1, NTRK1, PLCB1, PMAIP1, PPID, PRKAA1, PRMT1, PRNP, 
PTGIS, RASSF1, RIPK1, SFRP1, SGPL1, SMAD7, SNCA, SOD1, TCF3, TCF4, TFRC, TGFB1, TIAM1, TLR4, TNF, TNFRSF10A, TNFSF10, 
TRPS1, UNC5B, UNC5C, UXT, VCP, VDAC1, VTN, YWHAQ, ZNF622 
cell death of 
kidney cells 
ADM, AGTR1, AGTR2, BAG1, BECN1, BIRC3, BMP2, BMP4, BNIP3, CAMK2D, CAV3, CBL, CD40, CDC42EP3, CDK2, CTF1, CXCL12, 
CXCL8, CYP2J2, DPP4, DUSP6, ECSCR, EDN1, ETS1, FSTL3, GNAQ, HADHA, HBEGF, HK1, HOXB4, ID1, ID2, IL33, IL6, IRAK4, IRF1, 
ITGB3, JAK2, KIFAP3, KIT, KITLG, KL, LIF, MANF, MAOA, MAP2K5, MAP3K1, MAPK11, MYC, NDN, NFKBIA, NGF, NOA1, NOS3, 
NOTCH3, NOX4, NTN1, PARK2, PARK7, PDGFRB, PHB, PIK3R1, PIM1, PLD2, PMAIP1, PPIF, PRKAA1, PRKAA2, PRMT1, PSMB1, 
PTH1R, PTN, PTPN11, RASSF1, SLC8A1, SOCS3, SORT1, TFPI2, TGFB1, THBD, THBS2, TIMP2, TLR4, TNF, TNFAIP3, TNFRSF10A, 
TNFSF10, WISP1, XAF1, ZNF423 
cell death of 
muscle cells 
ADM, AGTR1, AGTR2, BAG1, BECN1, BIRC3, BMP2, BMP4, BNIP3, CAMK2D, CAV3, CBL, CD40, CDC42EP3, CDK2, CTF1, CXCL12, 
CXCL8, CYP2J2, DPP4, DUSP6, ECSCR, EDN1, ETS1, FSTL3, GNAQ, HADHA, HBEGF, HK1, HOXB4, ID1, ID2, IL33, IL6, IRAK4, IRF1, 
ITGB3, JAK2, KIFAP3, KIT, KITLG, KL, LIF, MANF, MAOA, MAP2K5, MAP3K1, MAPK11, MYC, NDN, NFKBIA, NGF, NOA1, NOS3, 
NOTCH3, NOX4, NTN1, PARK2, PARK7, PDGFRB, PHB, PIK3R1, PIM1, PLD2, PMAIP1, PPIF, PRKAA1, PRKAA2, PRMT1, PSMB1, 
PTH1R, PTN, PTPN11, RASSF1, SLC8A1, SOCS3, SORT1, TFPI2, TGFB1, THBD, THBS2, TIMP2, TLR4, TNF, TNFAIP3, TNFRSF10A, 
TNFSF10, WISP1, XAF1, ZNF423 
cell death of 
muscle cells 
ABCB1, ABCB7, ABCG2, ABL1, ADI1, ADM, ADORA1, ADRM1, AFAP1, AGAP2, AGPAT2, AGTR2, AHSA1, AIFM1, AKAP12, AKR1B1, 
AKT3, ALDH1L1, ANTXR2, APEX1, APOB, APOL1, AR, ARHGAP4, ARL6IP1, ASAH1, ASNS, ATG3, BAG1, BAG3, BAZ1A, BCAS2, BCHE, 





BCL2L13, BCL3, BCL6B, BECN1, BEX2, BHLHE40, BIRC3, BMP2, BMP4, BNIP3, BTRC, CACNA1H, CADM1, CADPS, CARD8, CASP10, 
CASP2, CASP4, CASP7, CCDC8, CCL2, CCNL2, CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8, CD40, CDC25A, CDCA2, CDK2, 
CDKN1C, CDON, CDR2L, CEBPA, CHSY1, CKAP2, CLU, CLYBL, COX8A, CS, CSE1L, CUL2, CUX1, CXCL12, CXCL8, CXCR4, CYFIP2, 
CYP1B1, CYP2J2, DAB2, DCTN1, DCTN3, DDIT4, DDX58, DFFB, DKK3, DLL1, DNAJC15, DNMT1, DOCK1, DPH5, DPP4, DPYD, DRAM1, 
DSG2, DUSP1, EBF1, EBF4, EDN1, EGFR, EGLN3, EGR1, EGR2, EGR3, EIF2A, EIF2S1, EIF3H, ENG, ENO1, EP300, EPAS1, EPHA2, 
EPHB4, ERBB4, ERG, ERN1, ESR1, ETS1, ETS2, EXOG, EZR, FAF1, FAHD2A, FAIM2, FANCC, FASTKD2, FBXO17, FBXO32, FDFT1, 
FGF9, FGFR3, FGR, FHIT, FLI1, FLT1, FLT3LG, FRMD6, GAB1, GADD45A, GAS1, GBE1, GIMAP4, GLIS3, GLO1, GLRX, GNRH1, GPI, 
GRB10, GSPT2, GULP1, HBEGF, HCLS1, HDAC6, HK1, HMGA1, HSPA4, HSPA5, HTRA1, ID1, ID3, IDE, IDO1, IER3, IFI16, IGF2BP2, 
IGFBP2, IGFBP6, IKBKB, IL15RA, IL1R1, IL6, IL6R, IMMT, INPP5D, IP6K2, IRF1, ITGA6, ITGAV, ITGB3, ITGB4, ITPR1, ITPR2, JAG1, 
JAK2, KAZN, KCNA5, KIT, KITLG, KL, KLF2, KLF4, KLF6, KLF8, KSR1, LATS1, LGALS3BP, LGALS9, LIF, LMO2, LYN, MAGED1, MALAT1, 
MALT1, MAML1, MAML2, MAOA, MAP2K5, MAP3K1, MAP3K11, MAP4K1, MAPK11, MECOM, MED21, MERTK, MGMT, MIF, MITF, MLKL, 
MMP14, MOAP1, MOB3C, MSRB2, MST1R, MSX1, MYBL1, MYC, MYD88, MYO6, NAIP, NCOA3, NDN, NDRG1, NDUFAF1, NDUFAF4, 
NEDD4, NEDD9, NFKB2, NFKBIA, NGF, NMI, NOS3, NOTCH1, NOTCH3, NOX4, NR0B2, NR4A2, NT5E, NTN1, NTRK1, NUMB, OAS3, 
OCLN, ODC1, OTUB1, PA2G4, PARK2, PARK7, PARP14, PBX3, PDE9A, PDGFRA, PDHA1, PECAM1, PHB, PIK3R1, PIM1, PJA1, 
PLA2G16, PLAU, PLAUR, PLCG1, PLCG2, PLK3, PLSCR1, PMAIP1, POU5F1, PPARGC1B, PPID, PPP2CA, PRDM1, PRDX1, PRDX2, 
PRKAA1, PRKAA2, PRKAR2B, PRKCH, PRKD3, PRMT1, PRMT5, PRNP, PROM2, PSMD14, PSMD2, PTPN11, PTPN13, PTPRF, 
RABGGTB, RAD50, RAD51C, RAPGEF2, RARA, RARG, RASD1, RASSF1, RBM43, RBX1, RCAN1, REL, RET, RGS16, RHOJ, RIPK1, 
RIPK3, RNF144B, ROR1, RPAP3, RRM1, S100A8, S100A9, S1PR2, SBDS, SCD, SEC61G, SEMA3F, SERPINE1, SFRP1, SFRP4, SGK1, 
SIAH2, SIN3B, SLC25A5, SLC9A3R2, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SNCA, SND1, SNX33, SOCS3, SOD1, SOD3, SPECC1, 
SPRY2, SRC, STARD9, STAT2, STAT6, STIM2, STK17A, STOML2, STYXL1, SUMO1, TAGLN2, TAL1, TCEB1, TCF3, TCF4, TCP1, TF, 
TFRC, TGFB1, TGFB3, THPO, TIAM1, TLR4, TMED10, TNF, TNFAIP3, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF14, TNFRSF21, 
TNFSF10, TNS2, TRAF4, TRAP1, TRIM21, TRPS1, TXN2, TXNRD1, TYRO3, UBA3, UBE2L3, UBE2S, UBE3A, UBQLN1, UCHL1, UCP2, 
UNC5B, UQCRFS1, URI1, USP18, UXT, VASH2, VCP, VDAC1, VDAC2, VEGFC, VSNL1, VTN, WEE1, WSB1, WT1, XAB2, XAF1, XPR1, 
XRCC6, YES1, ZFP36 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BAG1, BECN1, BEX2, BIRC3, BMP2, BMP4, BMP5, BTRC, CARD8, 
CASP2, CD38, CD40, CDC25B, CDK2, CHMP4B, CLU, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, 
EBNA1BP2, EGFR, EGLN3, ENO1, EP300, ETS1, FEM1B, FHIT, FLT1, FLT3LG, GADD45A, GCH1, HBEGF, IKBKB, IL33, IL6, IRF1, IRF7, 
ISCU, ITGAV, ITPR1, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP2K5, MAP3K1, MIF, MITF, MST1R, MYC, NCOA3, 
NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PIM3, PIN1, PLAU, PLAUR, PMAIP1, PNP, POU5F1, PPID, 
PPP2CA, PRNP, PROCR, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAD50, RAN, RARA, 
RARG, RASSF1, RECK, RPA2, RPS4Y1, SERPINB9, SERPINE1, SFRP1, SGK1, SLC16A1, SNAI2, SOCS3, SOD1, SPRY2, STC1, TBX2, 
TEK, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, VCP, VDAC2, VEGFC, WT1, 
YES1, ZFP36, ZNF622 
cell death of tumor 
cells 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BAG1, BECN1, BEX2, BIRC3, BMP2, BMP4, BMP5, BTRC, CARD8, 
CASP2, CD38, CD40, CDC25B, CDK2, CHMP4B, CLU, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, 
EBNA1BP2, EGFR, EGLN3, ENO1, EP300, ETS1, FEM1B, FHIT, FLT1, FLT3LG, GADD45A, GCH1, HBEGF, IKBKB, IL33, IL6, IRF1, IRF7, 
ISCU, ITGAV, ITPR1, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP2K5, MAP3K1, MIF, MITF, MST1R, MYC, NCOA3, 
NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PIM3, PIN1, PLAU, PLAUR, PMAIP1, PNP, POU5F1, PPID, 
PPP2CA, PRNP, PROCR, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAD50, RAN, RARA, 
RARG, RASSF1, RECK, RPA2, RPS4Y1, SERPINB9, SERPINE1, SFRP1, SGK1, SLC16A1, SNAI2, SOCS3, SOD1, SPRY2, STC1, TBX2, 
TEK, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, VCP, VDAC2, VEGFC, WT1, 
YES1, ZFP36, ZNF622 
cell death of tumor 
cells 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BAG1, BECN1, BEX2, BIRC3, BMP2, BMP4, BMP5, BTRC, CARD8, 
CASP2, CD38, CD40, CDC25B, CDK2, CHMP4B, CLU, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, 
EBNA1BP2, EGFR, EGLN3, ENO1, EP300, ETS1, FEM1B, FHIT, FLT1, FLT3LG, GADD45A, GCH1, HBEGF, IKBKB, IL33, IL6, IRF1, IRF7, 
ISCU, ITGAV, ITPR1, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP2K5, MAP3K1, MIF, MITF, MST1R, MYC, NCOA3, 
NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PIM3, PIN1, PLAU, PLAUR, PMAIP1, PNP, POU5F1, PPID, 
PPP2CA, PRNP, PROCR, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAD50, RAN, RARA, 
RARG, RASSF1, RECK, RPA2, RPS4Y1, SERPINB9, SERPINE1, SFRP1, SGK1, SLC16A1, SNAI2, SOCS3, SOD1, SPRY2, STC1, TBX2, 
TEK, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, VCP, VDAC2, VEGFC, WT1, 
YES1, ZFP36, ZNF622 
cell death of tumor 
cells 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BAG1, BECN1, BEX2, BIRC3, BMP2, BMP4, BMP5, BTRC, CARD8, 
CASP2, CD38, CD40, CDC25B, CDK2, CHMP4B, CLU, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, 
EBNA1BP2, EGFR, EGLN3, ENO1, EP300, ETS1, FEM1B, FHIT, FLT1, FLT3LG, GADD45A, GCH1, HBEGF, IKBKB, IL33, IL6, IRF1, IRF7, 
ISCU, ITGAV, ITPR1, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP2K5, MAP3K1, MIF, MITF, MST1R, MYC, NCOA3, 
NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PIM3, PIN1, PLAU, PLAUR, PMAIP1, PNP, POU5F1, PPID, 
PPP2CA, PRNP, PROCR, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAD50, RAN, RARA, 
RARG, RASSF1, RECK, RPA2, RPS4Y1, SERPINB9, SERPINE1, SFRP1, SGK1, SLC16A1, SNAI2, SOCS3, SOD1, SPRY2, STC1, TBX2, 
TEK, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, VCP, VDAC2, VEGFC, WT1, 
YES1, ZFP36, ZNF622 
cell death of tumor 
cells 
ABI3, ABL1, ACKR1, ACP1, ACVRL1, ADA, ADAM15, ADAM33, ADARB1, ADGRA2, ADGRB1, ADGRF5, ADGRG1, ADI1, ADM, ADORA1, 
AFAP1, AGAP2, AGGF1, AGTR1, AGTR2, AKAP12, AKR1B1, AKT3, ALDH2, AMOT, ANGPTL4, ANPEP, ANXA1, ANXA3, APBA1, APLN, 
APLNR, APOB, AQP3, AR, ARAP3, ARHGAP1, ARHGAP21, ARHGAP24, ARHGAP4, ARHGEF1, ARHGEF16, ARHGEF4, ARHGEF7, 
ASAP2, ASNS, ATE1, ATG3, B4GAT1, BAG1, BAG3, BCL3, BECN1, BHLHE40, BHLHE41, BMP2, BMP4, BST2, CADM1, CALCRL, 
CAMK2D, CARD10, CAV3, CBL, CBS/CBSL, CCL11, CCL2, CD200, CD34, CD38, CD40, CD9, CD93, CDC25B, CDC42BPA, CDC42EP1, 
CDH13, CDH5, CEBPA, CHRD, CHST1, CITED2, CLCN4, CLU, CMKLR1, CMTM8, CNN1, CSE1L, CSF1, CSF3R, CTNNAL1, CTNND2, 
CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, CYP2J2, CYSLTR2, DAB2, 
DACH1, DACT2, DBN1, DDIT4, DDR1, DDR2, DDX58, DEPTOR, DGKA, DGKE, DIO2, DKK3, DLC1, DLL1, DLL4, DNAH1, DNMT1, 
DOC2B, DOCK1, DOCK4, DOCK8, DPCD, DPP4, DPYSL3, DRAM1, DSG2, DSTN, DTX1, DUSP1, DUSP6, DYRK1B, EBF1, EBF2, EBF3, 
EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EFS, EGFR, EGLN3, EGR1, EGR2, ELF4, ELK3, ELMO1, ELP3, ENG, ENO1, ENPP2, ENTPD1, 
EPAS1, EPHA2, EPHA3, EPHB4, EPS8, ERBB4, ERF, ERG, ERRFI1, ESAM, ESR1, ETS1, EZR, F11R, F2RL3, FABP5, FAF1, FAM110C, 
FBLN2, FBN1, FCGR3A/FCGR3B, FES, FGF1, FGF9, FGFR3, FGFR4, FGL2, FGR, FH, FKBP4, FLT1, FLT3LG, FLT4, FOXF1, FRMD6, 
FURIN, FUT8, FZD4, FZD7, GAB1, GADD45A, GATA2, GATA3, GBP1, GCNT1, GEMIN5, GFAP, GFRA1, GIT1, GLI2, GLIS2, GLRB, GLRX, 
GNRH1, GPI, GPR161, HAND1, HBEGF, HCLS1, HDAC6, HEY1, HHEX, HLX, HMGA1, HOMER3, HOXB2, HSPA5, HTRA1, HYAL2, 
ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IDO1, IFIT2, IFITM1, IGFBP2, IGFBP6, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, 
IL4R, IL6, IL6R, INPP5D, IP6K2, IPO7, IQGAP1, IRAK4, IRF6, IRF7, ITGA6, ITGAV, ITGAX, ITGB3, ITGB4, ITPR1, JAG1, JAG2, JAK2, 
JAM2, JOSD1, KARS, KCNE3, KCNMA1, KCNN3, KDR, KIT, KITLG, KL, KLF2, KLF4, KLF6, KLF8, KMT2D, KRT8, LAMA3, LAMB1, 
LAMTOR2, LASP1, LCP2, LDHA, LDLR, LGALS3BP, LGALS9, LGMN, LIF, LIFR, LIMA1, LIMK2, LIPA, LIPE, LMX1B, LRPAP1, LRRK2, 
LTF, LTK, LYN, LYZ, MAFB, MALAT1, MALT1, MAP2K5, MAP3K1, MAP3K8, MAP4K1, MAPK11, MARCKS, MARCKSL1, MARK1, MCF2L, 
MDGA1, MEOX2, MERTK, MFNG, MGLL, MIF, MITF, MLLT11, MLLT4, MMP14, MPP1, MRAS, MRC2, MST1R, MTCH2, MX1, MYC, 
MYD88, MYH11, MYLK3, MYO10, MYO1B, MYO1E, MYO6, MYO7A, MYO9B, MYOC, NARS, NCOA3, NDEL1, NDN, NDNF, NDRG1, 
NEDD4, NEDD9, NEIL2, NFAT5, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NOTCH3, NOX4, NR4A2, NRTN, NT5E, NTN1, NUCB2, 
NUDT16L1, NUMB, OCLN, ORMDL3, OSMR, PA2G4, PAFAH1B1, PALLD, PARK2, PARK7, PATJ, PCM1, PDCD1LG2, PDE2A, PDGFB, 
PDGFD, PDGFRA, PDGFRB, PDK1, PDPN, PECAM1, PELI1, PHACTR4, PHB, PHLDA1, PICK1, PIK3C2A, PIK3C2B, PIK3R1, PIK3R6, 
PIM1, PKP2, PLA2G16, PLAU, PLAUR, PLCB3, PLCG1, PLCG2, PLCL1, PLD2, PLEKHO1, PLGRKT, PLPP3, PLXNA2, PLXND1, PODN, 
PODXL, PODXL2, POSTN, POU5F1, PPID, PPIF, PRDM1, PRDX1, PRDX2, PREX1, PRKAA2, PRKX, PRMT1, PRMT5, PRNP, PROCR, 
PROS1, PROX1, PRRX1, PRUNE, PTGDR, PTGER4, PTGES, PTH1R, PTN, PTPN11, PTPN12, PTPRF, PTX3, PXN, RAB11FIP1, 
RAB27A, RALGDS, RAMP1, RAMP2, RAMP3, RAPGEF1, RAPGEF2, RAPGEF3, RARA, RARRES2, RASSF1, RCAN1, RCC2, RECK, RET, 
RGCC, RGS16, RHBDF2, RHOD, RNF20, RNH1, ROBO3, ROBO4, ROR1, ROR2, RRAS2, RRM1, RUVBL1, RUVBL2, S100A8, S100A9, 




SGK1, SGPL1, SH2D3C, SH3BP4, SH3PXD2A, SH3PXD2B, SIAH2, SKAP2, SKI, SKIL, SLC16A1, SLC1A3, SLC8A1, SLC9A3R2, SLC9C1, 
SLIRP, SLIT2, SMAD3, SMAD7, SMO, SNAI2, SNCA, SOCS3, SOD1, SOD3, SORD, SORT1, SOS1, SOX7, SOX8, SPATA13, SPRY2, 
SPRY4, SRC, ST13, ST3GAL5, ST8SIA2, ST8SIA4, STAT2, STAT6, STC1, STMN3, STX3, SUMO1, TAC4, TAGLN2, TARS, TBX3, 
TBXA2R, TCF3, TCF4, TCIRG1, TEK, TET2, TFPI, TFPI2, TGFB1, TGFB3, THBD, THBS2, THRB, TIAM1, TIE1, TIMP2, TLR4, TLR5, 
TM4SF1, TMOD3, TMPO, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFRSF14, TNFRSF21, TNFSF10, TNS2, 
TPD52L1, TPM3, TRAF4, TRIO, TRPV2, TSPO, UCP2, UNC5B, UNC5C, USP5, UTRN, VASH2, VAV2, VCL, VCP, VDAC3, VEGFC, VIP, 
VIPR1, VNN2, VPS18, VSNL1, VTN, WISP1, WISP2, WNT5B, WT1, ZNF217, ZNF703, ZP3 
ABL1, ACKR1, ADA, ADAM15, ADM, ADORA1, AKR1B1, ANXA1, APOB, AQP3, AR, ARAP3, ARHGAP1, ARHGEF1, ARHGEF7, BCL3, 
BECN1, BMP2, BMP4, CBL, CCL11, CCL2, CD200, CD34, CD38, CD40, CD9, CD93, CEBPA, CHST1, CLU, CMKLR1, CSF1, CSF3R, 
CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DDR1, DDR2, DDX58, 
DEPTOR, DOCK1, DOCK8, DPP4, DUSP1, EDN1, EDNRB, EFNB1, EFNB2, EFS, EGFR, EGLN3, EGR1, EGR2, ELF4, ELMO1, ENG, 
ENPP2, EPAS1, EPHA2, EPS8, ESR1, ETS1, EZR, F11R, FABP5, FCGR3A/FCGR3B, FGF1, FGR, FLT1, FLT3LG, FLT4, FUT8, GATA3, 
GCNT1, GFAP, GIT1, GLIS2, GLRB, GLRX, GNRH1, HCLS1, HDAC6, ICAM1, ICOSLG/LOC102723996, IDO1, IKBKB, IL15RA, IL1R1, 
IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, IRAK4, IRF6, IRF7, ITGA6, ITGAV, ITGAX, ITGB3, JAK2, JAM2, KCNE3, KDR, KIT, KITLG, 
KLF2, LAMTOR2, LCP2, LDLR, LGALS9, LIF, LIPA, LRRK2, LTF, LTK, LYN, LYZ, MALT1, MAP3K8, MAP4K1, MIF, MLLT11, MMP14, 
MPP1, MYC, MYD88, MYLK3, MYO9B, NARS, NDRG1, NEDD9, NEIL2, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NT5E, NTN1, 
OCLN, ORMDL3, PA2G4, PAFAH1B1, PDCD1LG2, PDGFB, PDPN, PECAM1, PELI1, PIK3R1, PLAU, PLAUR, PLCB3, PLCG1, PLCG2, 
PLGRKT, PLXND1, PRDM1, PRDX1, PREX1, PRNP, PROCR, PROX1, PTGDR, PTGES, PTPN11, PTX3, PXN, RAB27A, RALGDS, 
RAMP1, RAPGEF1, RARA, RARRES2, RCAN1, RGS16, RHOD, S100A8, S100A9, S1PR1, S1PR2, SBDS, SELE, SERPINE1, SFRP1, 
SGPL1, SH2D3C, SLIT2, SMAD3, SMAD7, SNCA, SOCS3, SOD1, SOD3, SOS1, SRC, STAT2, STAT6, STC1, TCIRG1, TET2, TFPI, 
TGFB1, THBD, THBS2, TIAM1, TIMP2, TLR4, TLR5, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, 
TRIO, TRPV2, UCP2, UNC5B, VAV2, VEGFC, VIP, VIPR1, VNN2, VTN, ZP3 
cell movement of 
blood cells 
AGAP2, CDH13, CXCL12, CXCR4, DOCK1, DRAM1, DTX1, EGFR, EGR1, ELMO1, ENPP2, EPHA2, FLT1, GFAP, GNRH1, IGFBP2, IL34, 
IPO7, ITGAV, ITGB3, LYN, MERTK, MMP14, NUDT16L1, PDGFRA, PLAU, PLAUR, PPIF, PRMT5, PTN, PTPN11, S1PR2, SEMA3F, 
SEMA5A, SRC, TAC4, TGFB1, TNC, TRIO, USP5, VEGFC, VTN 
cell movement of 
brain cancer cell 
lines 
ABL1, AGTR2, AR, ARHGAP4, ARHGEF7, BMP2, CALCRL, CBL, CCL2, CSF1, CX3CL1, CYGB, CYSLTR2, DDR2, EDN1, ENG, ENPP2, 
EZR, FGF1, FRMD6, HBEGF, HYAL2, IKBKB, IL1R1, IL33, IL6, ITGB3, KCNMA1, LIMA1, LRPAP1, LTF, MAP3K1, MAP3K8, MIF, MMP14, 
MRAS, MRC2, MYC, NFKB2, NOS3, PALLD, PDGFB, PDGFD, PLAU, PLAUR, POSTN, PTN, PTPN11, PXN, RAMP2, RAMP3, RAPGEF1, 
RAPGEF3, RECK, RHOD, S1PR1, SGPL1, SKAP2, SLC8A1, SMAD3, SMO, SRC, TGFB1, TGFB3, THBS2, TIAM1, TIMP2, TNF, UTRN, 
VCL, VTN, WNT5B 
cell movement of 
connective tissue 
cells 
ACP1, ACVRL1, ADAM15, ADGRA2, ADGRB1, ADM, AGGF1, AMOT, ANGPTL4, ANPEP, ANXA3, ARHGAP24, BMP2, BMP4, CBS/CBSL, 
CCL11, CCL2, CD9, CDC42EP1, CDH13, CDH5, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DEPTOR, DGKA, DGKE, DIO2, 
DLC1, DLL4, DPP4, EDN1, EFNB2, EGFR, ENG, ENPP2, EPHB4, ERG, ESAM, ETS1, F11R, FGF1, FLT1, FLT4, GAB1, GADD45A, 
GATA3, HEY1, HHEX, HLX, HSPA5, ICAM1, ID1, ID3, ITGAV, ITGB3, ITGB4, KDR, KLF2, LIPA, MAP2K5, MAPK11, MARCKS, MEOX2, 
MIF, MMP14, MYC, NOS3, NOX4, PDE2A, PDGFB, PDGFRA, PDGFRB, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAU, PLAUR, PLCG1, 
PLD2, PLXND1, PRKX, PROS1, PROX1, PTH1R, PTN, PTPN11, PTPN12, RECK, RGCC, S1PR1, S1PR2, SASH1, SELE, SEMA3F, 
SEMA5A, SERPINE1, SFRP4, SLIT2, SNAI2, SPRY4, SRC, STC1, TARS, TEK, TFPI, TGFB1, TGFB3, THBD, THBS2, TIMP2, TNF, 
TNFRSF12A, TNFSF10, VASH2, VAV2, VEGFC, VTN 
cell movement of 
endothelial cells 
ACP1, ACVRL1, ADAM15, ADGRA2, ADGRB1, ADM, AGGF1, AMOT, ANGPTL4, ANPEP, ANXA3, ARHGAP24, BMP2, BMP4, CBS/CBSL, 
CCL11, CCL2, CD9, CDC42EP1, CDH13, CDH5, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DEPTOR, DGKA, DGKE, DIO2, 
DLC1, DLL4, DPP4, EDN1, EFNB2, EGFR, ENG, ENPP2, EPHB4, ERG, ESAM, ETS1, F11R, FGF1, FLT1, FLT4, GAB1, GADD45A, 
GATA3, HEY1, HHEX, HLX, HSPA5, ICAM1, ID1, ID3, ITGAV, ITGB3, ITGB4, KDR, KLF2, LIPA, MAP2K5, MAPK11, MARCKS, MEOX2, 
MIF, MMP14, MYC, NOS3, NOX4, PDE2A, PDGFB, PDGFRA, PDGFRB, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAU, PLAUR, PLCG1, 
PLD2, PLXND1, PRKX, PROS1, PROX1, PTH1R, PTN, PTPN11, PTPN12, RECK, RGCC, S1PR1, S1PR2, SASH1, SELE, SEMA3F, 
SEMA5A, SERPINE1, SFRP4, SLIT2, SNAI2, SPRY4, SRC, STC1, TARS, TEK, TFPI, TGFB1, TGFB3, THBD, THBS2, TIMP2, TNF, 
TNFRSF12A, TNFSF10, VASH2, VAV2, VEGFC, VTN 
cell movement of 
endothelial cells 
CD9, CXCL1, CXCL12, CXCL2, CXCL8, DACH1, EGFR, ENG, ESR1, GAB1, GADD45A, HBEGF, HHEX, ICAM1, IL6, ITGB3, ITGB4, 
LAMA3, LTF, MMP14, MRAS, MST1R, MYC, PIK3R1, PLAUR, POSTN, PTN, PTPRF, RHBDF2, RRAS2, S1PR1, SERPINE1, SH3PXD2A, 
SLC8A1, SMAD3, SMAD7, SOCS3, SRC, TCF3, TGFB1, TGFB3, THBS2, TIAM1, TNF, VTN 
cell movement of 
epithelial cells 
ABL1, ACP1, ADI1, ARHGEF1, ATG3, CXCL12, CXCL8, DDR1, DLC1, DLL1, DOCK4, EGFR, ELK3, ERBB4, ERG, FABP5, FGFR4, FOXF1, 
GAB1, GIT1, GPI, HBEGF, JAG1, KLF2, LIMA1, LRPAP1, MEOX2, MMP14, MST1R, NOX4, PALLD, PDGFB, PDGFD, PDGFRA, PDGFRB, 
PIK3R1, PLAU, PLAUR, PLD2, PODXL2, PPIF, PTPN11, PTPN12, PXN, RASSF1, SERPINE1, SKAP2, SRC, TGFB1, TRAF4, VEGFC, VTN 
cell movement of 
fibroblast cell lines 
ABL1, ACP1, ADI1, ARHGEF1, ATG3, CXCL12, CXCL8, DDR1, DLC1, DLL1, DOCK4, EGFR, ELK3, ERBB4, ERG, FABP5, FGFR4, FOXF1, 
GAB1, GIT1, GPI, HBEGF, JAG1, KLF2, LIMA1, LRPAP1, MEOX2, MMP14, MST1R, NOX4, PALLD, PDGFB, PDGFD, PDGFRA, PDGFRB, 
PIK3R1, PLAU, PLAUR, PLD2, PODXL2, PPIF, PTPN11, PTPN12, PXN, RASSF1, SERPINE1, SKAP2, SRC, TGFB1, TRAF4, VEGFC, VTN 
cell movement of 
fibroblast cell lines 
ABL1, AGTR2, ARHGAP4, ARHGEF7, BMP2, CALCRL, CCL2, CYGB, CYSLTR2, DDR2, EDN1, ENG, ENPP2, EZR, FGF1, FRMD6, 
HBEGF, HYAL2, IKBKB, IL1R1, IL33, ITGB3, LRPAP1, LTF, MAP3K1, MAP3K8, MRAS, MRC2, MYC, NFKB2, PALLD, PDGFB, PDGFD, 
PLAU, PLAUR, POSTN, PTPN11, PXN, RAMP2, RAMP3, RAPGEF1, RAPGEF3, RECK, RHOD, S1PR1, SGPL1, SKAP2, SLC8A1, SMAD3, 
SMO, SRC, TGFB1, TGFB3, THBS2, TIAM1, TIMP2, TNF, VCL, VTN 
cell movement of 
fibroblasts 
ABL1, AGTR2, ARHGAP4, ARHGEF7, BMP2, CALCRL, CCL2, CYGB, CYSLTR2, DDR2, EDN1, ENG, ENPP2, EZR, FGF1, FRMD6, 
HBEGF, HYAL2, IKBKB, IL1R1, IL33, ITGB3, LRPAP1, LTF, MAP3K1, MAP3K8, MRAS, MRC2, MYC, NFKB2, PALLD, PDGFB, PDGFD, 
PLAU, PLAUR, POSTN, PTPN11, PXN, RAMP2, RAMP3, RAPGEF1, RAPGEF3, RECK, RHOD, S1PR1, SGPL1, SKAP2, SLC8A1, SMAD3, 
SMO, SRC, TGFB1, TGFB3, THBS2, TIAM1, TIMP2, TNF, VCL, VTN 
cell movement of 
fibroblasts 
ABL1, ADI1, AGTR1, ARHGEF4, CADM1, CSF1, CTNND2, CXCL1, CXCL12, CXCL8, CXCR4, DDR1, DOCK1, DOCK4, EFNB1, EPHA2, 
ETS1, EZR, FBLN2, FLT4, GAB1, GIT1, ICAM1, JOSD1, KLF8, MMP14, MST1R, NARS, NFKB2, NOX4, PIK3C2B, PLAU, PLAUR, PLD2, 
PODXL2, POSTN, PRKX, PTPN11, PXN, RET, SARS, SELE, SH2D3C, SRC, TBXA2R, TGFB1, VAV2, VTN 
cell movement of 
kidney cell lines 
ABL1, ADI1, AGTR1, ARHGEF4, CADM1, CSF1, CTNND2, CXCL1, CXCL12, CXCL8, CXCR4, DDR1, DOCK1, DOCK4, EFNB1, EPHA2, 
ETS1, EZR, FBLN2, FLT4, GAB1, GIT1, ICAM1, JOSD1, KLF8, MMP14, MST1R, NARS, NFKB2, NOX4, PIK3C2B, PLAU, PLAUR, PLD2, 
PODXL2, POSTN, PRKX, PTPN11, PXN, RET, SARS, SELE, SH2D3C, SRC, TBXA2R, TGFB1, VAV2, VTN 
cell movement of 
kidney cell lines 
ABL1, ACKR1, ADA, ADAM15, ADM, ADORA1, ANXA1, AQP3, AR, ARAP3, ARHGAP1, ARHGEF1, ARHGEF7, BCL3, BECN1, CCL11, 
CCL2, CD38, CD40, CD9, CD93, CEBPA, CHST1, CMKLR1, CSF1, CSF3R, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, 
CXCL3, CXCL8, CXCR4, CYSLTR2, DDR2, DDX58, DEPTOR, DOCK8, DPP4, DUSP1, EDN1, EDNRB, EFNB1, EFNB2, EFS, EGFR, 
EGLN3, EGR2, ELF4, ELMO1, ENG, ENPP2, EPAS1, EPHA2, EPS8, ESR1, ETS1, EZR, F11R, FABP5, FCGR3A/FCGR3B, FGR, FLT1, 
FLT3LG, GATA3, GCNT1, GFAP, GIT1, GLIS2, GLRB, GNRH1, HCLS1, HDAC6, ICAM1, ICOSLG/LOC102723996, IDO1, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, IRAK4, IRF6, ITGA6, ITGAV, ITGAX, ITGB3, JAK2, JAM2, KCNE3, KDR, KIT, KITLG, 
KLF2, LCP2, LDLR, LGALS9, LIPA, LRRK2, LTF, LTK, LYN, MALT1, MAP3K8, MAP4K1, MIF, MLLT11, MMP14, MPP1, MYC, MYD88, 
MYLK3, MYO9B, NARS, NDRG1, NEDD9, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NT5E, NTN1, OCLN, PAFAH1B1, PDCD1LG2, 
PDGFB, PDPN, PECAM1, PELI1, PIK3R1, PLAU, PLAUR, PLCB3, PLCG1, PLXND1, PRDM1, PRDX1, PREX1, PRNP, PROCR, PTGDR, 
PTGES, PTPN11, PTX3, RAB27A, RALGDS, RAMP1, RAPGEF1, RARA, RARRES2, RGS16, S100A8, S100A9, S1PR1, S1PR2, SBDS, 
SELE, SERPINE1, SFRP1, SGPL1, SH2D3C, SLIT2, SMAD3, SMAD7, SOCS3, SOD3, SOS1, SRC, STAT2, STAT6, STC1, TCIRG1, TET2, 
TGFB1, THBD, THBS2, TIAM1, TIMP2, TLR4, TNF, TNFAIP3, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, TRIO, TRPV2, UCP2, 
UNC5B, VEGFC, VIP, VIPR1, VTN 
cell movement of 
leukocytes 
ABL1, ACKR1, ADA, ADAM15, ADM, ADORA1, ANXA1, AQP3, AR, ARAP3, ARHGAP1, ARHGEF1, ARHGEF7, BCL3, BECN1, CCL11, 
CCL2, CD38, CD40, CD9, CD93, CEBPA, CHST1, CMKLR1, CSF1, CSF3R, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, 
CXCL3, CXCL8, CXCR4, CYSLTR2, DDR2, DDX58, DEPTOR, DOCK8, DPP4, DUSP1, EDN1, EDNRB, EFNB1, EFNB2, EFS, EGFR, 
EGLN3, EGR2, ELF4, ELMO1, ENG, ENPP2, EPAS1, EPHA2, EPS8, ESR1, ETS1, EZR, F11R, FABP5, FCGR3A/FCGR3B, FGR, FLT1, 
FLT3LG, GATA3, GCNT1, GFAP, GIT1, GLIS2, GLRB, GNRH1, HCLS1, HDAC6, ICAM1, ICOSLG/LOC102723996, IDO1, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, IRAK4, IRF6, ITGA6, ITGAV, ITGAX, ITGB3, JAK2, JAM2, KCNE3, KDR, KIT, KITLG, 
KLF2, LCP2, LDLR, LGALS9, LIPA, LRRK2, LTF, LTK, LYN, MALT1, MAP3K8, MAP4K1, MIF, MLLT11, MMP14, MPP1, MYC, MYD88, 
MYLK3, MYO9B, NARS, NDRG1, NEDD9, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NT5E, NTN1, OCLN, PAFAH1B1, PDCD1LG2, 





PDGFB, PDPN, PECAM1, PELI1, PIK3R1, PLAU, PLAUR, PLCB3, PLCG1, PLXND1, PRDM1, PRDX1, PREX1, PRNP, PROCR, PTGDR, 
PTGES, PTPN11, PTX3, RAB27A, RALGDS, RAMP1, RAPGEF1, RARA, RARRES2, RGS16, S100A8, S100A9, S1PR1, S1PR2, SBDS, 
SELE, SERPINE1, SFRP1, SGPL1, SH2D3C, SLIT2, SMAD3, SMAD7, SOCS3, SOD3, SOS1, SRC, STAT2, STAT6, STC1, TCIRG1, TET2, 
TGFB1, THBD, THBS2, TIAM1, TIMP2, TLR4, TNF, TNFAIP3, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, TRIO, TRPV2, UCP2, 
UNC5B, VEGFC, VIP, VIPR1, VTN 
ABL1, ACKR1, ADA, ADAM15, ADM, ADORA1, ANXA1, AQP3, AR, ARAP3, ARHGAP1, ARHGEF1, ARHGEF7, BCL3, BECN1, CCL11, 
CCL2, CD38, CD40, CD9, CD93, CEBPA, CHST1, CMKLR1, CSF1, CSF3R, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, 
CXCL3, CXCL8, CXCR4, CYSLTR2, DDR2, DDX58, DEPTOR, DOCK8, DPP4, DUSP1, EDN1, EDNRB, EFNB1, EFNB2, EFS, EGFR, 
EGLN3, EGR2, ELF4, ELMO1, ENG, ENPP2, EPAS1, EPHA2, EPS8, ESR1, ETS1, EZR, F11R, FABP5, FCGR3A/FCGR3B, FGR, FLT1, 
FLT3LG, GATA3, GCNT1, GFAP, GIT1, GLIS2, GLRB, GNRH1, HCLS1, HDAC6, ICAM1, ICOSLG/LOC102723996, IDO1, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, IRAK4, IRF6, ITGA6, ITGAV, ITGAX, ITGB3, JAK2, JAM2, KCNE3, KDR, KIT, KITLG, 
KLF2, LCP2, LDLR, LGALS9, LIPA, LRRK2, LTF, LTK, LYN, MALT1, MAP3K8, MAP4K1, MIF, MLLT11, MMP14, MPP1, MYC, MYD88, 
MYLK3, MYO9B, NARS, NDRG1, NEDD9, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NT5E, NTN1, OCLN, PAFAH1B1, PDCD1LG2, 
PDGFB, PDPN, PECAM1, PELI1, PIK3R1, PLAU, PLAUR, PLCB3, PLCG1, PLXND1, PRDM1, PRDX1, PREX1, PRNP, PROCR, PTGDR, 
PTGES, PTPN11, PTX3, RAB27A, RALGDS, RAMP1, RAPGEF1, RARA, RARRES2, RGS16, S100A8, S100A9, S1PR1, S1PR2, SBDS, 
SELE, SERPINE1, SFRP1, SGPL1, SH2D3C, SLIT2, SMAD3, SMAD7, SOCS3, SOD3, SOS1, SRC, STAT2, STAT6, STC1, TCIRG1, TET2, 
TGFB1, THBD, THBS2, TIAM1, TIMP2, TLR4, TNF, TNFAIP3, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, TRIO, TRPV2, UCP2, 
UNC5B, VEGFC, VIP, VIPR1, VTN 
cell movement of 
leukocytes 
ARHGEF1, BMP2, CBL, CCL2, CD9, CXCL12, CXCL8, CXCR4, DDR1, DOCK1, FGF1, FLT4, GCNT1, IL6, JAK2, KDR, KITLG, LCP2, 
MALT1, MMP14, NFKB2, PECAM1, PLCG2, PROX1, S1PR1, SH2D3C, TLR4, TNF, VEGFC 
cell movement of 
lymphatic system 
cells 
ARHGEF1, BMP2, CBL, CCL2, CD9, CXCL12, CXCL8, CXCR4, DDR1, DOCK1, FGF1, FLT4, GCNT1, IL6, JAK2, KDR, KITLG, LCP2, 
MALT1, MMP14, NFKB2, PECAM1, PLCG2, PROX1, S1PR1, SH2D3C, TLR4, TNF, VEGFC 
cell movement of 
lymphatic system 
cells 
ACKR1, ADM, AGTR2, BMP2, CALCRL, CAMK2D, CBL, CCL2, CLU, CSF1, CXCL1, CXCL2, CXCL3, CXCL8, CYP1B1, CYP2J2, DDR1, 
DUSP1, EGR1, ENPP2, F11R, FLT1, FURIN, FZD4, GAB1, GIT1, HBEGF, IGFBP2, IL6, KDR, LDLR, MEOX2, MYC, NFAT5, NGF, NOS3, 
PDGFB, PDGFRB, PLAU, PLAUR, PLEKHO1, POSTN, PRKAA2, PTGER4, PTPN11, PTPRF, RAMP2, RAMP3, RCAN1, S1PR1, S1PR2, 
SERPINE1, SLIT2, SMAD3, SMO, TEK, TFPI, TFPI2, TLR4, TNF, TNFSF10, VTN, WISP1, WISP2 
cell movement of 
muscle cells 
ACKR1, ADM, BMP2, CALCRL, CAMK2D, CBL, CCL2, CLU, CSF1, CXCL1, CXCL2, CXCL3, CXCL8, CYP1B1, CYP2J2, DDR1, DUSP1, 
EGR1, ENPP2, F11R, FLT1, FZD4, GIT1, HBEGF, IGFBP2, IL6, KDR, LDLR, MEOX2, MYC, NFAT5, NGF, NOS3, PDGFB, PDGFRB, PLAU, 
PLAUR, POSTN, PRKAA2, PTGER4, PTPN11, PTPRF, RAMP2, RAMP3, RCAN1, S1PR1, S1PR2, SERPINE1, SLIT2, TEK, TFPI, TFPI2, 
TLR4, TNF, TNFSF10, VTN, WISP1, WISP2 
cell movement of 
smooth muscle 
cells 
ACKR1, ADM, BMP2, CALCRL, CAMK2D, CBL, CCL2, CLU, CSF1, CXCL1, CXCL2, CXCL3, CXCL8, CYP1B1, CYP2J2, DDR1, DUSP1, 
EGR1, ENPP2, F11R, FLT1, FZD4, GIT1, HBEGF, IGFBP2, IL6, KDR, LDLR, MEOX2, MYC, NFAT5, NGF, NOS3, PDGFB, PDGFRB, PLAU, 
PLAUR, POSTN, PRKAA2, PTGER4, PTPN11, PTPRF, RAMP2, RAMP3, RCAN1, S1PR1, S1PR2, SERPINE1, SLIT2, TEK, TFPI, TFPI2, 
TLR4, TNF, TNFSF10, VTN, WISP1, WISP2 
cell movement of 
smooth muscle 
cells 
ABL1, ACKR1, ACP1, ADAM15, ADGRF5, AFAP1, AGAP2, AKAP12, AKT3, ANPEP, ANXA1, AR, ARAP3, ARHGAP21, ARHGEF1, 
ARHGEF4, ASNS, ATE1, B4GAT1, BAG1, BHLHE41, BMP2, CARD10, CCL11, CCL2, CD40, CD9, CDC25B, CDH13, CDH5, CLCN4, CLU, 
CMTM8, CNN1, CSE1L, CSF1, CTNNAL1, CX3CL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP2J2, DAB2, DDR1, DDR2, 
DDX58, DKK3, DLC1, DNMT1, DOCK1, DOCK4, DPP4, DRAM1, DTX1, DYRK1B, EDN1, EFNA5, EFNB1, EGFR, EGLN3, EGR1, ELMO1, 
ENG, ENPP2, EPHA2, EPS8, ESR1, ETS1, EZR, F2RL3, FAF1, FBLN2, FBN1, FGF1, FH, FLT1, FURIN, GAB1, GATA3, GEMIN5, GFAP, 
GIT1, GNRH1, GPI, GPR161, HBEGF, HDAC6, HHEX, HMGA1, HOMER3, HTRA1, ID1, IFIT2, IGFBP2, IGFBP6, IKBKB, IL34, IL6, IP6K2, 
IPO7, IQGAP1, ITGA6, ITGAV, ITGB3, ITGB4, ITPR1, JAG2, JAK2, KARS, KCNN3, KDR, KIT, KITLG, KL, KLF4, KLF6, KMT2D, KRT8, 
LAMA3, LASP1, LDHA, LGALS3BP, LIF, LIFR, LIMK2, LRPAP1, LTK, LYN, MALAT1, MAP3K1, MAP3K8, MAPK11, MCF2L, MERTK, 
MFNG, MIF, MITF, MLLT4, MMP14, MRAS, MST1R, MTCH2, MX1, MYC, MYO10, NCOA3, NDRG1, NEDD4, NEDD9, NFKBIA, NGF, 
NOTCH1, NOTCH3, NR4A2, NTN1, NUDT16L1, NUMB, PA2G4, PALLD, PARK2, PDGFRA, PDK1, PECAM1, PHB, PHLDA1, PIK3C2A, 
PIK3C2B, PIK3R1, PIK3R6, PLA2G16, PLAU, PLAUR, PLCG1, PLCL1, PLD2, PLGRKT, PODXL, POSTN, PPID, PPIF, PRDX2, PREX1, 
PRMT1, PRMT5, PRNP, PRRX1, PRUNE, PTGER4, PTN, PTPN11, PTPN12, PXN, RAB11FIP1, RAB27A, RAPGEF3, RARRES2, RASSF1, 
RET, ROR1, RUVBL1, RUVBL2, S100A8, S100A9, S1PR1, S1PR2, SELE, SEMA3F, SEMA5A, SERPINE1, SFRP4, SH3PXD2B, SKI, 
SLC16A1, SLC9A3R2, SLIT2, SMAD3, SNAI2, SOCS3, SPRY2, SRC, ST3GAL5, STMN3, TAC4, TAGLN2, TBX3, TBXA2R, TCF4, TFPI, 
TGFB1, TGFB3, THBD, THBS2, TIAM1, TIMP2, TLR4, TMPO, TNC, TNF, TNFRSF11B, TNFSF10, TPD52L1, TPM3, TRAF4, TRIO, USP5, 
VAV2, VCL, VCP, VEGFC, VSNL1, VTN, WISP1 
cell movement of 
tumor cell lines 
ADAM15, AKT3, CBL, CCL2, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DDR1, DPP4, DSG2, DUSP1, EGFR, EZR, FGFR4, FLT1, HBEGF, 
IL6, IQGAP1, KDR, KLF4, LYN, MAP2K5, MAP3K1, MGLL, MIF, MMP14, MST1R, NEDD9, NFKBIA, PAFAH1B1, PDGFD, PLAU, PLAUR, 
PTPN11, RAPGEF3, RET, SELE, SERPINE1, SFRP1, SH3BP4, SIAH2, SLIT2, SNAI2, SOX7, SPRY2, SRC, TGFB1, THRB, TIAM1, 
TM4SF1, TNC, WISP1, WISP2 
cell movement of 
tumor cells 
ACAT1, ACSL5, ACTN1, AKT3, BMP4, CCL2, CDC25A, CDH13, CDKN1C, CXCL12, CXCL8, CXCR4, DACH1, DIS3L, DLL1, DTX1, EGFR, 
EGR1, EMC10, EPB41L3, ERBB4, ETS1, FBXO9, FGF9, HSPA5, IL2RB, IL34, IPO7, JAG1, KLF6, MYC, NDRG1, NDUFAF2, NOTCH1, 
NOTCH3, PA2G4, PARK2, PDGFRA, PLAUR, POSTN, PPIF, PPP1R9B, PRKCH, PTN, RASL10A, RBX1, SEC61G, SEMA6B, SMAD3, 
SSTR1, TCF4, TGFB1, TNF, TNFSF10, TNKS2, TRIO, USP5, VTN 
cell proliferation of 
brain cancer cell 
lines 
ACAT1, ACSL5, ACTN1, AKT3, BMP4, CCL2, CDC25A, CDH13, CDKN1C, CXCL12, CXCL8, CXCR4, DACH1, DIS3L, DLL1, DTX1, EGFR, 
EGR1, EMC10, EPB41L3, ERBB4, ETS1, FBXO9, FGF9, HSPA5, IL2RB, IL34, IPO7, JAG1, KLF6, MYC, NDRG1, NDUFAF2, NOTCH1, 
NOTCH3, PA2G4, PARK2, PDGFRA, PLAUR, POSTN, PPIF, PPP1R9B, PRKCH, PTN, RASL10A, RBX1, SEC61G, SEMA6B, SMAD3, 
SSTR1, TCF4, TGFB1, TNF, TNFSF10, TNKS2, TRIO, USP5, VTN 
cell proliferation of 
brain cancer cell 
lines 
ABCB1, ABCB7, ABL1, ACAT1, ACSL5, ACTN1, ADAM15, ADAMTS15, ADAMTS4, ADAMTS5, ADM, ADSL, AFAP1, AGAP2, AGTR1, 
AHSA1, AKAP12, AKIRIN2, AKT3, ALDH1L1, AMOT, ANGPTL4, ANO1, ANXA1, ANXA6, APEX1, APOB, AR, ARIH2, ARL5A, ASAH1, 
ASNS, BAG1, BATF2, BCL3, BECN1, BEX2, BMP2, BMP4, BMP5, BNIP3, BOP1, CA3, CAMK2D, CAMK2N1, CARD10, CASP2, CASP7, 
CBL, CCL11, CCL2, CCNL2, CD38, CD40, CDC25A, CDC25B, CDCA2, CDH13, CDK2, CDKN1C, CEBPA, CES2, CISD1, CLU, CLYBL, 
CMIP, CNN1, COL6A3, COPS2, COPS3, COPS4, COPS8, CREG1, CSE1L, CSF1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL8, CXCR4, 
CYP1B1, CYP2J2, DAB2, DACH1, DDX58, DIS3L, DKK3, DLC1, DLK1, DLL1, DLL4, DNMT3B, DOHH, DPP4, DSG2, DTX1, DUSP1, 
DUSP6, EDN1, EFNA5, EGFR, EGR1, EGR2, EIF2AK1, EIF3H, ELOVL7, EMC10, EMP1, ENG, ENTPD1, EP300, EPB41L3, EPHA2, EPS8, 
ERAL1, ERBB4, ERG, ERRFI1, ESR1, ESRRG, ETS1, ETS2, ETV1, EZR, FABP5, FANCC, FBLN2, FBXO32, FBXO9, FDFT1, FES, FGF1, 
FGF9, FGFR3, FGFR4, FGFRL1, FHIT, FLI1, FLT1, FLT3LG, FRMD6, FSTL3, FUT8, GAB1, GADD45A, GATA2, GCAT, GIT1, GJA4, GLI2, 
GNAQ, GNRH1, GPR161, GRK5, HAND1, HBEGF, HDAC6, HEYL, HK1, HMGA1, HOXB3, HSD11B2, HSPA5, ID1, ID2, ID3, IDE, IDO1, 
IER3, IFI16, IGFBP2, IL15RA, IL2RB, IL34, IL6, IL6R, IMMT, INPP4B, INPP5D, IPO7, IQGAP1, IRF1, IRF6, ITGA6, ITGAV, ITGB3, ITGB4, 
ITPR1, JAG1, JAK2, KAT2A, KCTD12, KDR, KIF13A, KIF1A, KIT, KITLG, KL, KLF2, KLF4, KLF6, KLHL13, KMT2D, KMT2E, KRT8, LATS1, 
LDHA, LIF, LOC102724428/SIK1, LYN, LZTS1, MAGED1, MALAT1, MAP3K11, MAPK11, MECOM, MEG3, MEMO1, MGMT, MIF, MIPEP, 
MITF, MMP14, MRAS, MST1R, MYBL1, MYC, MYD88, NCOA3, NDFIP1, NDN, NDRG1, NDUFAF2, NDUFAF4, NEDD9, NEIL1, NFATC4, 
NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NTN1, NTRK1, NUCB2, NUDT1, NUMB, OAS3, ODC1, OTUB1, PA2G4, PAFAH1B1, 
PARK2, PBX3, PDGFB, PDGFRA, PDGFRB, PEBP4, PECAM1, PFKP, PHB, PHLDA1, PHLPP2, PIK3C2A, PIK3C2B, PIK3R1, PIK3R3, 
PIM1, PIN1, PLAU, PLAUR, PLCE1, PLCG1, PLCG2, POSTN, POU5F1, PPIF, PPP1R9B, PPP2CA, PRDM1, PRDX2, PRKAA2, PRKACB, 
PRKAR2B, PRKCH, PRKD3, PRMT1, PRMT5, PRNP, PROX1, PRPF6, PSMC2, PSMD4, PTBP1, PTGES, PTN, PTPN11, PTPN13, PTPRF, 
PXN, RAN, RAPGEF2, RARA, RARG, RASD1, RASL10A, RASSF1, RBX1, RCHY1, REL, RET, RGL2, RGS16, RHOJ, RIPK1, RNF14, 
RNF144A, RNF20, ROR1, RPRD1B, RRM1, S1PR2, SAMD9L, SBDS, SCD, SCD5, SEC61G, SELE, SEMA6B, SERPINE1, SFRP1, SFRP4, 
SGK1, SH2D3C, SKI, SLC16A1, SMAD3, SMAD7, SMO, SND1, SNRK, SOCS3, SOD1, SOX17, SP110, SPRY2, SRC, SRPK3, SSBP1, 
SSTR1, STAT2, STK38L, STMN3, SUFU, TAF7, TAGLN2, TAL1, TBC1D7, TBX2, TBX3, TCF3, TCF4, TCN2, TCP1, TEK, TF, TFPI, TFPI2, 
TFRC, TGFB1, TGFB3, THBD, THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, TLR4, TLR5, TMEM2, TMPO, TNF, TNFRSF10A, TNFSF10, 
TNKS2, TNS2, TPD52L1, TPMT, TRIB2, TRIM21, TRIO, TSPO, TTLL4, TYRO3, UCHL1, UNC5C, URI1, USP18, USP36, USP5, UTRN, 
UXT, VASH2, VCP, VEGFC, VIP, VTN, WISP1, WSB1, WT1, XRCC6, YES1, YWHAQ, ZFP36 
cell proliferation of 




ABCB1, ABCB7, ABL1, ACAT1, ACSL5, ACTN1, ADAM15, ADAMTS15, ADAMTS4, ADAMTS5, ADM, ADSL, AFAP1, AGAP2, AGTR1, 
AHSA1, AKAP12, AKIRIN2, AKT3, ALDH1L1, AMOT, ANGPTL4, ANO1, ANXA1, ANXA6, APEX1, APOB, AR, ARIH2, ARL5A, ASAH1, 
ASNS, BAG1, BATF2, BCL3, BECN1, BEX2, BMP2, BMP4, BMP5, BNIP3, BOP1, CA3, CAMK2D, CAMK2N1, CARD10, CASP2, CASP7, 
CBL, CCL11, CCL2, CCNL2, CD38, CD40, CDC25A, CDC25B, CDCA2, CDH13, CDK2, CDKN1C, CEBPA, CES2, CISD1, CLU, CLYBL, 
CMIP, CNN1, COL6A3, COPS2, COPS3, COPS4, COPS8, CREG1, CSE1L, CSF1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL8, CXCR4, 
CYP1B1, CYP2J2, DAB2, DACH1, DDX58, DIS3L, DKK3, DLC1, DLK1, DLL1, DLL4, DNMT3B, DOHH, DPP4, DSG2, DTX1, DUSP1, 
DUSP6, EDN1, EFNA5, EGFR, EGR1, EGR2, EIF2AK1, EIF3H, ELOVL7, EMC10, EMP1, ENG, ENTPD1, EP300, EPB41L3, EPHA2, EPS8, 
ERAL1, ERBB4, ERG, ERRFI1, ESR1, ESRRG, ETS1, ETS2, ETV1, EZR, FABP5, FANCC, FBLN2, FBXO32, FBXO9, FDFT1, FES, FGF1, 
FGF9, FGFR3, FGFR4, FGFRL1, FHIT, FLI1, FLT1, FLT3LG, FRMD6, FSTL3, FUT8, GAB1, GADD45A, GATA2, GCAT, GIT1, GJA4, GLI2, 
GNAQ, GNRH1, GPR161, GRK5, HAND1, HBEGF, HDAC6, HEYL, HK1, HMGA1, HOXB3, HSD11B2, HSPA5, ID1, ID2, ID3, IDE, IDO1, 
IER3, IFI16, IGFBP2, IL15RA, IL2RB, IL34, IL6, IL6R, IMMT, INPP4B, INPP5D, IPO7, IQGAP1, IRF1, IRF6, ITGA6, ITGAV, ITGB3, ITGB4, 
ITPR1, JAG1, JAK2, KAT2A, KCTD12, KDR, KIF13A, KIF1A, KIT, KITLG, KL, KLF2, KLF4, KLF6, KLHL13, KMT2D, KMT2E, KRT8, LATS1, 
LDHA, LIF, LOC102724428/SIK1, LYN, LZTS1, MAGED1, MALAT1, MAP3K11, MAPK11, MECOM, MEG3, MEMO1, MGMT, MIF, MIPEP, 
MITF, MMP14, MRAS, MST1R, MYBL1, MYC, MYD88, NCOA3, NDFIP1, NDN, NDRG1, NDUFAF2, NDUFAF4, NEDD9, NEIL1, NFATC4, 
NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NTN1, NTRK1, NUCB2, NUDT1, NUMB, OAS3, ODC1, OTUB1, PA2G4, PAFAH1B1, 
PARK2, PBX3, PDGFB, PDGFRA, PDGFRB, PEBP4, PECAM1, PFKP, PHB, PHLDA1, PHLPP2, PIK3C2A, PIK3C2B, PIK3R1, PIK3R3, 
PIM1, PIN1, PLAU, PLAUR, PLCE1, PLCG1, PLCG2, POSTN, POU5F1, PPIF, PPP1R9B, PPP2CA, PRDM1, PRDX2, PRKAA2, PRKACB, 
PRKAR2B, PRKCH, PRKD3, PRMT1, PRMT5, PRNP, PROX1, PRPF6, PSMC2, PSMD4, PTBP1, PTGES, PTN, PTPN11, PTPN13, PTPRF, 
PXN, RAN, RAPGEF2, RARA, RARG, RASD1, RASL10A, RASSF1, RBX1, RCHY1, REL, RET, RGL2, RGS16, RHOJ, RIPK1, RNF14, 
RNF144A, RNF20, ROR1, RPRD1B, RRM1, S1PR2, SAMD9L, SBDS, SCD, SCD5, SEC61G, SELE, SEMA6B, SERPINE1, SFRP1, SFRP4, 
SGK1, SH2D3C, SKI, SLC16A1, SMAD3, SMAD7, SMO, SND1, SNRK, SOCS3, SOD1, SOX17, SP110, SPRY2, SRC, SRPK3, SSBP1, 
SSTR1, STAT2, STK38L, STMN3, SUFU, TAF7, TAGLN2, TAL1, TBC1D7, TBX2, TBX3, TCF3, TCF4, TCN2, TCP1, TEK, TF, TFPI, TFPI2, 
TFRC, TGFB1, TGFB3, THBD, THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, TLR4, TLR5, TMEM2, TMPO, TNF, TNFRSF10A, TNFSF10, 
TNKS2, TNS2, TPD52L1, TPMT, TRIB2, TRIM21, TRIO, TSPO, TTLL4, TYRO3, UCHL1, UNC5C, URI1, USP18, USP36, USP5, UTRN, 
UXT, VASH2, VCP, VEGFC, VIP, VTN, WISP1, WSB1, WT1, XRCC6, YES1, YWHAQ, ZFP36 
cell proliferation of 
tumor cell lines 
ACP1, AKAP12, ARAP3, ARHGAP24, CADM1, CBL, CD40, CD9, COL5A3, CXCL12, CXCL8, DAB2, DOCK1, EDNRB, EFNB1, EGFR, 
ELMO1, EPHA2, ETS1, FBN1, FES, FGR, FHL3, GBP2, GFAP, GIT1, ICAM1, INPP5D, ITGA6, ITGAV, ITGB3, ITGB4, JAK2, KITLG, 
KMT2D, LAMA3, LCP2, LYN, MAP4K1, MARCKS, MYD88, MYO10, MYO9B, NEDD9, NGF, PALLD, PDE3B, PDPN, PECAM1, PLAU, 
PLCG1, PLCG2, PLEKHG2, PODXL, POSTN, PRKD3, PRNP, PTBP1, PTPN11, PTPN12, PXN, RAPGEF1, RAPGEF3, RHOD, SERPINE1, 
SNAI2, SPRY2, SRC, TFPI, THBS2, TIAM1, TNC, TNF, TRIM3, TSPAN7, UCHL1, VAV2, VCL, VTN cell spreading 
ABCB1, ABCG2, ABL1, ACE, ACSL5, ACVRL1, ADAR, ADK, ADORA1, AFAP1L2, AGAP2, AGRN, AGTPBP1, AIFM1, AKT3, ANTXR2, 
APEX1, APLN, APOB, AQP3, AR, ARAP3, ASAH1, ASNS, ATG3, ATP5H, ATP7B, BAG1, BAG3, BAMBI, BCKDK, BCL3, BCL6B, BECN1, 
BEX2, BHLHE40, BMP2, BMP4, BMP5, BNIP3, BRE, BTRC, CACNB3, CADM1, CAMK2D, CAMK2N1, CARD10, CASP2, CASP7, CBL, 
CCL11, CCL2, CCNI, CD2AP, CD38, CD40, CD9, CDC42BPA, CDCA7L, CDH13, CDH5, CDK2, CDKN1C, CLCN4, CLU, CNTFR, CSE1L, 
CSF1, CSF3R, CTF1, CUL3, CUX1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, DAB2, DAB2IP, DCUN1D5, DGKA, DLK1, 
DNMT1, DOCK1, DOCK8, DPH5, DPP4, DPYD, DUSP1, DUSP13, DUSP6, DUSP7, DYNC1I1, DYRK1B, EBF1, EBF3, EDN1, EFNA5, 
EFNB1, EFNB2, EGFR, EGLN3, EGR1, EGR3, EIF2S1, ELF4, EMP1, ENG, ENO1, EP300, EPHA2, EPHB4, ERBB4, ERCC2, ERG, ERN1, 
ESR1, ETS2, EZR, FANCC, FBXO32, FBXO9, FCGR3A/FCGR3B, FGF1, FGF9, FGFR3, FGR, FH, FHIT, FKBP1B, FLI1, FLT1, FLT3LG, 
FLT4, FN3K, FPGS, FZD2, GAB1, GABBR1, GADD45A, GATA2, GATA3, GCH1, GCLC, GFRA1, GLRX, GRB10, HBA1/HBA2, HBEGF, 
HHEX, HLX, HMGA1, HSD17B10, HSPA4, HSPA5, ICAM1, ICOSLG/LOC102723996, ID2, ID4, IDE, IER3, IFIH1, IGFBP2, IKBKB, IL27RA, 
IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, IQGAP1, IRAK4, IRF9, ITGAV, ITPKB, JAG1, JAG2, JAK2, JDP2, KAZN, KDR, KIF1A, KIRREL, KIT, 
KITLG, KLF2, KLF4, KLF6, KSR1, LAMA3, LAPTM4B, LDHA, LGALS3BP, LIF, LRRK2, LTF, LYN, LYZ, MAGED1, MALT1, MAP2K5, 
MAP3K1, MAP3K11, MAP3K8, MAPK11, MECOM, MED21, MERTK, METAP2, MGMT, MICAL2, MIF, MITF, MRAS, MST1R, MSX1, 
MTMR12, MX1, MYC, MYD88, MYH11, NDNF, NDRG1, NDUFAF4, NEDD9, NEIL1, NEK3, NFAT5, NFKB2, NFKBIA, NGF, NGFRAP1, 
NOS3, NOSIP, NOTCH1, NOX4, NR4A2, NRN1, NRTN, NTN1, NTRK1, ODC1, PARK2, PARK7, PARP14, PBX3, PDE6B, PDGFB, 
PDGFRA, PDGFRB, PDHA1, PDK1, PFDN4, PHB, PHLPP2, PIK3C2A, PIK3R1, PIKFYVE, PIM1, PIN1, PLAU, PLAUR, PLCE1, PLCG1, 
PLCG2, PLD2, PLEKHG2, PLSCR1, PMAIP1, POLB, POMP, POSTN, POU5F1, PPID, PPP1CB, PPP1R16B, PPP1R1C, PPP2CA, 
PPP2R3A, PRDM1, PRDX2, PRKAA1, PRKAA2, PRKACB, PRKCH, PRMT1, PRNP, PSMA1, PSMA7, PSMB4, PSMC3, PSMC4, PSMC5, 
PTGR1, PTH1R, PTN, PTPN11, PTPN13, PTPN5, PTPN9, PTPRF, PTPRN2, RAD50, RAD51C, RAPGEF3, RARA, RARG, RASD2, 
RASSF1, RCAN1, RCHY1, REL, RET, RHOJ, RIPK1, RNF8, ROR1, ROR2, RRM1, S100A8, S100A9, S1PR1, S1PR2, SCD, SELE, 
SEMA6A, SERPINB9, SERPINE1, SFRP1, SGK1, SGPL1, SHFM1, SLC16A1, SLC1A3, SLC25A23, SLFN11, SMAD3, SMAD6, SMAD7, 
SMO, SNAI2, SNCA, SNCAIP, SND1, SNRPE, SOCS3, SOD1, SOD3, SPRY1, SRC, SSPN, STAM, STAMBP, STAT2, STAT4, STAT6, 
STC1, STX3, STX8, SUFU, SUMO1, SWI5, TAC4, TAL1, TBC1D9, TBX2, TBX3, TCF3, TCF7L1, TCP1, TFPI, TGFB1, TGFB3, THBD, 
THBS2, THPO, TIE1, TIMP2, TLR4, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFSF10, TNKS2, TPMT, TRIB2, TRIM21, TYRO3, 
UBE2L3, UBQLN1, UCHL1, UCP2, UNC5B, USP11, USP36, VBP1, VCL, VCP, VDAC1, VEGFC, VIP, VTN, WBSCR22, WEE1, WT1, 
XRCC4, XRCC6, YES1, ZFP36 cell survival 
ABL1, ACOX1, ACP1, ADM, AKT3, ANP32A, ARHGAP32, ARHGEF1, ATIC, BCKDHA, BCL9L, BECN1, BMP2, BMP4, CASP2, CBL, CD40, 
CDC25A, CDC25B, CDK2, CDKN1C, CEBPA, CLU, CSF1, CXCL1, CXCL3, CYTH1, DDIT4, DFFB, DNMT1, DNPH1, EFNB1, EGFR, EGR1, 
EIF2S1, EIF3H, EIF3I, EP300, EPHA2, EPS8, ERBB4, ERRFI1, ESR1, ETS1, FCGR3A/FCGR3B, FES, FGF1, FGFR3, FGFR4, FLI1, FLT1, 
FLT3LG, GAB1, GLI2, GNAQ, GPI, GPR4, GRB10, HCLS1, HEY1, HEYL, HHEX, HMGA1, HOXB4, HYAL2, ID2, IGFBP2, IKBKB, IL27RA, 
IL6, IRF1, ITGB4, JAG1, JAK2, JDP2, KAT2A, KIFAP3, KIT, KLF6, KSR1, LDHA, LGALS9, LIN9, MALAT1, MAP2K5, MAP3K11, MAP3K8, 
MCF2L, MECOM, MERTK, MIF, MITF, MLLT4, MN1, MRAS, MST1R, MYC, NCOA3, NEDD4, NFKB2, NFKBIA, NGF, NOTCH1, NTRK1, 
OCLN, ODC1, PARP10, PBX3, PDGFB, PDGFD, PDGFRA, PDGFRB, PECAM1, PIK3R1, PIM1, PIN1, PLCG2, PLEKHG2, POLB, PRDX1, 
PRKACB, PRMT5, PTN, PTPN11, PTPN12, RALGDS, RAPGEF1, REL, RET, RGL2, RRAS2, RUVBL1, SFRP1, SHFM1, SKI, SKIL, SMAD7, 
SMO, SOS1, SRC, TACC1, TBX3, TGFB1, THPO, TIAM1, TLR4, TMEM176B, TNF, TPM3, TRIB2, TRIO, TYRO3, VAV2, WISP1, WT1, 
YAF2, YES1, ZAK cell transformation 
ABCB1, ABCG2, ABL1, ACE, ACSL5, ACVRL1, ADAR, ADK, ADORA1, AFAP1L2, AGAP2, AGRN, AGTPBP1, AIFM1, AKT3, ANTXR2, 
APEX1, APLN, APOB, AQP3, AR, ASAH1, ASNS, ATG3, ATP5H, ATP7B, BAG1, BAG3, BCKDK, BCL3, BCL6B, BECN1, BEX2, BHLHE40, 
BMP2, BMP4, BMP5, BNIP3, BTRC, CACNB3, CADM1, CAMK2D, CAMK2N1, CARD10, CASP2, CASP7, CBL, CCL11, CCL2, CCNI, 
CD2AP, CD38, CD40, CD9, CDC42BPA, CDH13, CDH5, CDK2, CDKN1C, CLCN4, CLU, CSF1, CTF1, CUL3, CUX1, CX3CL1, CXCL1, 
CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, DAB2, DAB2IP, DCUN1D5, DGKA, DLK1, DNMT1, DOCK1, DOCK8, DPH5, DPP4, DPYD, 
DUSP1, DUSP13, DUSP6, DUSP7, DYNC1I1, DYRK1B, EBF1, EDN1, EFNA5, EFNB1, EGFR, EGLN3, EGR1, EGR3, ELF4, ENG, ENO1, 
EP300, EPHA2, EPHB4, ERBB4, ERCC2, ERG, ERN1, ESR1, ETS2, EZR, FANCC, FBXO32, FBXO9, FCGR3A/FCGR3B, FGF1, FGF9, 
FGFR3, FGR, FH, FHIT, FKBP1B, FLI1, FLT1, FLT3LG, FLT4, FN3K, FPGS, FZD2, GAB1, GADD45A, GATA2, GATA3, GCH1, GCLC, 
GFRA1, HBA1/HBA2, HBEGF, HHEX, HMGA1, HSD17B10, HSPA5, ICAM1, ICOSLG/LOC102723996, ID2, ID4, IDE, IER3, IFIH1, IGFBP2, 
IKBKB, IL27RA, IL2RB, IL33, IL6, IL6R, INPP5D, IQGAP1, IRAK4, IRF9, ITGAV, ITPKB, JAG1, JAG2, JAK2, KAZN, KDR, KIF1A, KIRREL, 
KIT, KITLG, KLF2, KLF4, KLF6, KSR1, LAMA3, LDHA, LGALS3BP, LIF, LRRK2, LTF, LYN, LYZ, MALT1, MAP2K5, MAP3K1, MAP3K11, 
MAP3K8, MAPK11, MECOM, MED21, METAP2, MGMT, MICAL2, MIF, MITF, MRAS, MST1R, MSX1, MTMR12, MX1, MYC, MYD88, 
MYH11, NDNF, NDRG1, NDUFAF4, NEIL1, NEK3, NFAT5, NFKB2, NFKBIA, NGF, NOTCH1, NOX4, NR4A2, NRN1, NRTN, NTN1, NTRK1, 
PARK2, PARK7, PARP14, PBX3, PDGFRA, PDGFRB, PDHA1, PDK1, PFDN4, PHB, PHLPP2, PIK3C2A, PIK3R1, PIKFYVE, PIM1, PIN1, 
PLAU, PLAUR, PLCE1, PLCG1, PLCG2, PLD2, PLEKHG2, PLSCR1, PMAIP1, POLB, POMP, POSTN, POU5F1, PPID, PPP1CB, 
PPP1R16B, PPP1R1C, PPP2CA, PPP2R3A, PRDM1, PRDX2, PRKAA1, PRKAA2, PRKACB, PRKCH, PRMT1, PRNP, PSMA1, PSMB4, 
PSMC3, PSMC4, PSMC5, PTGR1, PTH1R, PTN, PTPN11, PTPN13, PTPN5, PTPN9, PTPRF, PTPRN2, RAD50, RAD51C, RARA, RARG, 
RASD2, RASSF1, RCAN1, RCHY1, REL, RET, RHOJ, RIPK1, RNF8, ROR1, ROR2, RRM1, S100A8, S100A9, S1PR1, S1PR2, SCD, SELE, 
SEMA6A, SERPINB9, SERPINE1, SFRP1, SGK1, SGPL1, SHFM1, SLC16A1, SLC1A3, SLC25A23, SLFN11, SMAD3, SMO, SNAI2, SNCA, 
SNCAIP, SND1, SNRPE, SOCS3, SOD1, SPRY1, SRC, SSPN, STAM, STAMBP, STAT2, STAT4, STC1, STX3, STX8, SUFU, SUMO1, 
SWI5, TAC4, TAL1, TBC1D9, TBX2, TCF3, TCF7L1, TCP1, TFPI, TGFB1, TGFB3, THBD, THBS2, THPO, TIE1, TIMP2, TLR4, TNF, 
TNFAIP3, TNFRSF10A, TNFRSF11B, TNFSF10, TNKS2, TPMT, TRIB2, TRIM21, UBE2L3, UBQLN1, UCHL1, UNC5B, USP11, USP36, 




APOB, ATG3, BCL3, BMP4, CACNB3, CBL, CCL11, CD38, CD40, CLU, CSF1, CX3CL1, CXCL12, CXCL8, CXCR4, DLK1, DOCK8, EBF1, 
EGR3, ERG, ERN1, FCGR3A/FCGR3B, FLT3LG, GADD45A, GATA2, GATA3, ICAM1, ICOSLG/LOC102723996, IKBKB, IL27RA, IL2RB, 
IL33, IL6, INPP5D, ITPKB, JAG2, JAK2, KDR, KIT, KITLG, KLF2, LYN, MALT1, MGMT, MIF, MX1, MYC, MYD88, MYH11, NFKBIA, NGF, 
NOTCH1, PARP14, PDK1, PIK3R1, PIM1, PIN1, PLCG2, PRDM1, PRKAA1, PTPN11, REL, SELE, SERPINB9, SMAD3, SNAI2, STAM, 
STAT4, TAC4, TAL1, TCF3, TGFB1, THPO, TLR4, TNF, TNFRSF11B, TNFSF10, VIP 
cell viability of 
blood cells 
ABCG2, ABL1, ACE, ACSL5, ACVRL1, ADK, AGAP2, AIFM1, ANTXR2, APEX1, AQP3, AR, ASAH1, ASNS, ATG3, ATP5H, ATP7B, BAG1, 
BAG3, BCKDK, BCL6B, BECN1, BEX2, BHLHE40, BMP2, BMP5, BNIP3, BTRC, CADM1, CAMK2D, CAMK2N1, CARD10, CASP2, CBL, 
CCL11, CCL2, CD38, CD40, CDC42BPA, CDK2, CDKN1C, CLCN4, CLU, CUX1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, 
DAB2IP, DCUN1D5, DGKA, DOCK1, DPH5, DPP4, DUSP1, DUSP13, DUSP6, DUSP7, DYRK1B, EGFR, ENG, ENO1, EP300, EPHA2, 
EPHB4, ERBB4, ERCC2, FANCC, FBXO9, FGF9, FGFR3, FGR, FHIT, FLI1, FLT1, FLT3LG, FLT4, FN3K, FPGS, GAB1, GATA2, GCLC, 
HBA1/HBA2, HBEGF, HHEX, HMGA1, HSPA5, ID2, ID4, IER3, IGFBP2, IL6, IL6R, IRAK4, JAG1, JAG2, KAZN, KDR, KIF1A, KIT, KITLG, 
KLF4, KLF6, LDHA, LGALS3BP, LIF, LYN, LYZ, MAP2K5, MAP3K1, MECOM, MGMT, MICAL2, MRAS, MST1R, MTMR12, MYC, MYD88, 
NDUFAF4, NEK3, NFAT5, NFKB2, NFKBIA, NGF, NOTCH1, NOX4, NTN1, NTRK1, PARK7, PARP14, PBX3, PDGFRA, PDGFRB, PDHA1, 
PFDN4, PHLPP2, PIK3R1, PIM1, PIN1, PLAU, PLAUR, PLCE1, PLCG1, PLD2, PLEKHG2, PMAIP1, POLB, POMP, POU5F1, PPP1R16B, 
PPP1R1C, PPP2CA, PPP2R3A, PRDX2, PRKAA1, PRKAA2, PRKACB, PRKCH, PRMT1, PRNP, PSMA1, PSMB4, PSMC3, PSMC4, 
PSMC5, PTN, PTPN11, PTPN13, PTPN5, PTPN9, PTPRF, PTPRN2, RARA, RASSF1, RCAN1, RCHY1, REL, RET, RHOJ, RIPK1, RNF8, 
ROR1, ROR2, RRM1, S100A9, S1PR2, SCD, SGK1, SHFM1, SLC25A23, SLFN11, SMAD3, SMO, SNAI2, SNCA, SNRPE, SOCS3, SOD1, 
SRC, STC1, STX8, SUFU, SUMO1, SWI5, TBC1D9, TCF7L1, TCP1, TFPI, TGFB1, TGFB3, THBD, THPO, TIMP2, TNF, TNFSF10, TNKS2, 
TPMT, TRIB2, TRIM21, UBE2L3, USP11, USP36, VBP1, VCP, VEGFC, VTN, WBSCR22, WEE1, XRCC4, XRCC6, YES1, ZFP36 
cell viability of 
tumor cell lines 
ABL1, ADAM15, ARHGAP21, CADM1, CD2AP, CD34, CD93, CDH13, CDH24, CDH5, CDON, CTNNA3, CX3CL1, CXADR, CXCL12, CXCL8, 
CYFIP2, DAB2, DCHS1, DEPTOR, DSCAML1, DSG2, EGFR, ERP29, ESAM, FAT4, FOXF1, GPI, ICAM1, IP6K2, IQGAP1, ITGA6, JAK2, 
KIRREL, LAMA3, MLLT4, MYO6, NCAM2, NEGR1, NLGN2, NT5E, NTN1, PDPN, PIK3R1, PKP2, PLPP3, PODXL, PVRL1, RAPGEF1, RET, 
SCARF2, SELE, SH3PXD2A, SLIT2, SPINT2, SRC, TEK, TGFB1, TNF cell-cell adhesion 
ABCB7, ABCG1, ABHD5, ABL1, ACKR1, ACO1, ADA, ADGRF5, ADM, AGTR1, AGTR2, AKT3, AMOT, ANGPTL4, ANO1, ANXA1, ANXA6, 
APLN, APOL1, AQP3, AR, ARHGEF7, ATG3, ATOX1, ATP1A2, ATP1B2, ATP1B3, ATP6V1B2, ATP7B, ATPIF1, AVPR1A, BAG3, BCKDHA, 
BCL3, BECN1, BMP4, BNIP3, BST2, BVES, CACNA1H, CADM1, CAMK2D, CASP2, CASP7, CAV3, CBL, CCL11, CCL2, CD38, CD40, 
CD83, CDH5, CDK2, CEBPA, CFL2, CHMP2A, CHMP4B, CHRD, CIB2, CISD1, CKB, COMMD1, CRHR2, CSRP3, CX3CL1, CXCL1, 
CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, DCXR, DDIT4, DENND3, DEPTOR, DGKA, DLD, DLL1, DLL4, DNMT1, DRAM1, DTX1, EBF1, 
EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, EIF2AK1, EIF2S1, ELF4, ENG, ENTPD1, EP300, EPAS1, EPHA2, EPHA3, 
ERN1, ESR1, ETS1, ETS2, F11R, F5, FAF1, FANCC, FCGR3A/FCGR3B, FGF1, FGFR4, FGGY, FGR, FKBP1B, FLI1, FLT1, FLT3LG, 
FUNDC1, FURIN, FXYD1, FZD2, FZD7, GAB1, GABARAPL2, GABBR2, GATA2, GATA3, GIMAP4, GIT1, GJA4, GLI2, GLRB, GNAQ, 
GNRH1, GPI, GRIK2, HAND1, HCN2, HDAC6, HFE2, HLA-DOA, HMGA1, HSPA4, HSPA5, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, 
IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, IMMT, INPP4B, INPP5D, IRF1, ITGAV, ITGB3, ITGB4, ITPKB, ITPR1, 
JAG1, JAG2, JAK2, KCNA5, KCNMA1, KDR, KIT, KITLG, KL, KLF2, KLF4, KRT8, LAMA3, LAPTM4B, LARGE, LCP2, LDHA, LFNG, 
LGALS9, LIF, LMO2, LMX1B, LRPAP1, LRRC23, LRRC8A, LRRK2, LYN, LZTS1, MAFB, MALT1, MAP1LC3A, MAP1LC3B, MAPK11, 
MECOM, MERTK, MIF, MITF, MLLT11, MLLT4, MOAP1, MSRB2, MT3, MYC, MYD88, MYH11, NAB1, NDFIP1, NDRG1, NDUFAB1, 
NEDD4, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, NRBP2, NT5E, NUCB2, OAS1, OCLN, OPA1, 
ORMDL3, P2RX3, PARK2, PARK7, PDCD1LG2, PDE3B, PDGFRA, PDK1, PEBP4, PECAM1, PGM1, PHB, PID1, PIK3C2B, PIK3R1, 
PIK3R6, PIM1, PLAU, PLCB3, PLCE1, PLCG1, PLCG2, PLD2, PMAIP1, PNP, POLB, POPDC3, POU5F1, PPID, PPIF, PPP2CA, PRDM1, 
PRDX2, PREX1, PRKAA1, PRKAA2, PRKCH, PRNP, PROCR, PSMD2, PTGER4, PTGS1, PTH1R, PTPN11, PXN, RANGRF, RAPGEF2, 
RAPGEF3, RASD2, REL, RGN, RGS19, RIPK1, RIPK3, RNF152, S100A8, S100A9, S1PR1, S1PR2, SART1, SCARA5, SCD, SCN4A, 
SCOC, SDHB, SERPINE1, SFRP1, SFRP4, SGCA, SGK1, SH3BP4, SKIL, SLC14A1, SLC16A1, SLC25A33, SLC39A3, SLC39A4, SLC8A1, 
SLC8B1, SMAD3, SMAD7, SNCA, SNF8, SNRPE, SOCS3, SOD1, SOS1, SPINK5, SRC, ST3GAL5, STAM, STAT4, STAT6, STC1, STIM2, 
STK39, STOML2, SYNPO2, TAC4, TACR2, TAL1, TBC1D10A, TBC1D7, TBC1D9, TBXA2R, TCF3, TCF4, TCIRG1, TECPR1, TEK, TF, 
TFE3, TFRC, TGFB1, THBD, THBS2, THPO, TIMP2, TLR4, TLR5, TMTC2, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFSF10, TNKS2, 
TNS2, TRIB2, TRIM21, TRIM22, TRIM5, TRIM65, TYRO3, UCP2, USP10, USP13, USP18, VAV2, VCP, VDAC1, VIP, VPS18, VPS37A, VTN, 
WFS1, WT1, XIRP1, XK, XPR1, XRCC4, XRCC6, YWHAQ, ZFP36L1, ZFP36L2, ZFPM1 
cellular 
homeostasis 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS4, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AGTR1, AKAP12, AKNA, AKT3, ALAD, 
ANXA1, ATIC, BCL2L13, BCOR, CASP2, CBX8, CD200, CD93, CDCA7L, CDK2, CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CSF3R, CXCL8, 
DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, EYA4, FAM111A, FBXO9, FGFR3, FGFR4, FLT1, 
FLT4, FURIN, GBP1, GFRA1, GLI2, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, IL6, KCNMA1, KDM6B, KDR, KIT, KLF6, 
KMT2C, KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, NOTCH1, OCLN, PA2G4, PALLD, 
PCMT1, PDGFB, PDGFRA, PDGFRB, PDPN, PIK3C2B, PIK3R1, PKIA, PLAU, POLB, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, 
RAPGEF5, RASSF1, RBFOX1, RECK, RET, RGN, RIPK1, RNF20, RRM1, SEC14L5, SEC61G, SERPINE1, SFRP1, SLIT2, SMO, SNCA, 
SNCAIP, SOX17, SRC, STAT2, SUFU, TCF4, TET2, TF, TGFB1, TLR4, TNC, TRIO, TSHZ3, VEGFC, WT1 
central nervous 
system cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS4, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AGTR1, AKAP12, AKNA, AKT3, ALAD, 
ANXA1, ATIC, BCL2L13, BCOR, CASP2, CBX8, CD200, CD93, CDCA7L, CDK2, CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CSF3R, CXCL8, 
DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, EYA4, FAM111A, FBXO9, FGFR3, FGFR4, FLT1, 
FLT4, FURIN, GBP1, GFRA1, GLI2, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, IL6, KCNMA1, KDM6B, KDR, KIT, KLF6, 
KMT2C, KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, NOTCH1, OCLN, PA2G4, PALLD, 
PCMT1, PDGFB, PDGFRA, PDGFRB, PDPN, PIK3C2B, PIK3R1, PKIA, PLAU, POLB, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, 
RAPGEF5, RASSF1, RBFOX1, RECK, RET, RGN, RIPK1, RNF20, RRM1, SEC14L5, SEC61G, SERPINE1, SFRP1, SLIT2, SMO, SNCA, 
SNCAIP, SOX17, SRC, STAT2, SUFU, TCF4, TET2, TF, TGFB1, TLR4, TNC, TRIO, TSHZ3, VEGFC, WT1 
central nervous 
system cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS4, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AGTR1, AKAP12, AKNA, AKT3, ALAD, 
ANXA1, ATIC, BCL2L13, BCOR, CASP2, CBX8, CD200, CD93, CDCA7L, CDK2, CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CSF3R, CXCL8, 
DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, EYA4, FAM111A, FBXO9, FGFR3, FGFR4, FLT1, 
FLT4, FURIN, GBP1, GFRA1, GLI2, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, IL6, KCNMA1, KDM6B, KDR, KIT, KLF6, 
KMT2C, KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, NOTCH1, OCLN, PA2G4, PALLD, 
PCMT1, PDGFB, PDGFRA, PDGFRB, PDPN, PIK3C2B, PIK3R1, PKIA, PLAU, POLB, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, 
RAPGEF5, RASSF1, RBFOX1, RECK, RET, RGN, RIPK1, RNF20, RRM1, SEC14L5, SEC61G, SERPINE1, SFRP1, SLIT2, SMO, SNCA, 
SNCAIP, SOX17, SRC, STAT2, SUFU, TCF4, TET2, TF, TGFB1, TLR4, TNC, TRIO, TSHZ3, VEGFC, WT1 
central nervous 
system cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS4, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AGTR1, AKAP12, AKNA, AKT3, ALAD, 
ANXA1, ATIC, BCL2L13, BCOR, BEX2, CASP2, CBX8, CD200, CD38, CD40, CD93, CDCA7L, CDK2, CKS2, CLCN4, CLEC2D, CLU, 
CRIPAK, CSF3R, CXCL12, CXCL8, CXCR4, CYGB, DLK1, DOCK1, DPP4, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, 
EPHA3, ERBB4, EYA4, FAM111A, FBXO9, FGF1, FGFR3, FGFR4, FLT1, FLT4, FURIN, GBP1, GFAP, GFRA1, GLI2, GNAQ, GOT1, 
HBEGF, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, IL6, JAG1, KCNK1, KCNMA1, KDM6B, KDR, KIT, KLF6, KMT2C, 
KMT2D, LAMB1, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, NOTCH1, OCLN, PA2G4, PALLD, 
PARK2, PCMT1, PDGFB, PDGFRA, PDGFRB, PDK1, PDPN, PIK3C2B, PIK3R1, PKIA, PLAU, POLB, PREPL, PRMT5, PTPN11, PTX3, 
RAPGEF2, RAPGEF5, RARA, RARG, RARRES2, RASSF1, RBFOX1, RECK, RET, RGN, RIPK1, RNF20, RRM1, S100A9, SDHD, SEC14L5, 
SEC61G, SEMA5A, SERPINE1, SFRP1, SKI, SLIT2, SMO, SNAI2, SNCA, SNCAIP, SOX17, SRC, STAT2, SUFU, TCF4, TEK, TET2, TF, 
TFPI, TGFB1, TLR4, TNC, TNFSF10, TRIO, TSHZ3, VEGFC, WT1, YWHAQ 
central nervous 
system tumor 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS4, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AGTR1, AKAP12, AKNA, AKT3, ALAD, 
ANXA1, ATIC, BCL2L13, BCOR, BEX2, CASP2, CBX8, CD200, CD38, CD40, CD93, CDCA7L, CDK2, CKS2, CLCN4, CLEC2D, CLU, 
CRIPAK, CSF3R, CXCL12, CXCL8, CXCR4, CYGB, DLK1, DOCK1, DPP4, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, 
EPHA3, ERBB4, EYA4, FAM111A, FBXO9, FGF1, FGFR3, FGFR4, FLT1, FLT4, FURIN, GBP1, GFAP, GFRA1, GLI2, GNAQ, GOT1, 
HBEGF, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, IL6, JAG1, KCNK1, KCNMA1, KDM6B, KDR, KIT, KLF6, KMT2C, 
KMT2D, LAMB1, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, NOTCH1, OCLN, PA2G4, PALLD, 
PARK2, PCMT1, PDGFB, PDGFRA, PDGFRB, PDK1, PDPN, PIK3C2B, PIK3R1, PKIA, PLAU, POLB, PREPL, PRMT5, PTPN11, PTX3, 






SEC61G, SEMA5A, SERPINE1, SFRP1, SKI, SLIT2, SMO, SNAI2, SNCA, SNCAIP, SOX17, SRC, STAT2, SUFU, TCF4, TEK, TET2, TF, 
TFPI, TGFB1, TLR4, TNC, TNFSF10, TRIO, TSHZ3, VEGFC, WT1, YWHAQ 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS4, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AGTR1, AKAP12, AKNA, AKT3, ALAD, 
ANXA1, ATIC, BCL2L13, BCOR, BEX2, CASP2, CBX8, CD200, CD38, CD40, CD93, CDCA7L, CDK2, CKS2, CLCN4, CLEC2D, CLU, 
CRIPAK, CSF3R, CXCL12, CXCL8, CXCR4, CYGB, DLK1, DOCK1, DPP4, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, 
EPHA3, ERBB4, EYA4, FAM111A, FBXO9, FGF1, FGFR3, FGFR4, FLT1, FLT4, FURIN, GBP1, GFAP, GFRA1, GLI2, GNAQ, GOT1, 
HBEGF, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, IL6, JAG1, KCNK1, KCNMA1, KDM6B, KDR, KIT, KLF6, KMT2C, 
KMT2D, LAMB1, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, NOTCH1, OCLN, PA2G4, PALLD, 
PARK2, PCMT1, PDGFB, PDGFRA, PDGFRB, PDK1, PDPN, PIK3C2B, PIK3R1, PKIA, PLAU, POLB, PREPL, PRMT5, PTPN11, PTX3, 
RAPGEF2, RAPGEF5, RARA, RARG, RARRES2, RASSF1, RBFOX1, RECK, RET, RGN, RIPK1, RNF20, RRM1, S100A9, SDHD, SEC14L5, 
SEC61G, SEMA5A, SERPINE1, SFRP1, SKI, SLIT2, SMO, SNAI2, SNCA, SNCAIP, SOX17, SRC, STAT2, SUFU, TCF4, TEK, TET2, TF, 
TFPI, TGFB1, TLR4, TNC, TNFSF10, TRIO, TSHZ3, VEGFC, WT1, YWHAQ 
central nervous 
system tumor 
ABL1, ACKR1, ADGRA2, ADORA1, AGTR1, AMOT, ANXA1, APLN, APLNR, ARAP3, ARHGEF16, ARHGEF7, BMP2, BMP4, CBL, 
CBS/CBSL, CCL11, CCL2, CD38, CD40, CD9, CDH13, CLU, CMKLR1, CSF1, CSF3R, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL3, CXCL8, CXCR4, DGKA, DOCK4, DPP4, DUSP6, EDN1, EDNRB, EFNB1, EFNB2, EGFR, ELMO1, ENG, ENPP2, EPHA2, 
ERBB4, FBN1, FGR, FLT1, GAB1, GFRA1, GIT1, GLRB, GLRX, GNRH1, HBEGF, HCLS1, HDAC6, HOMER3, IKBKB, IL1R1, IL33, IL6, 
IL6R, INPP5D, IRAK4, ITGA6, ITGAV, ITGB3, JAG2, KDR, KIT, KITLG, LGALS9, LIF, LIFR, LRRK2, LYN, MAP3K1, MIF, MMP14, MPP1, 
MYD88, MYO9B, NEDD4, NEDD9, NFKB2, NGF, NOD2, NOS3, NTN1, PDGFB, PDGFD, PDGFRA, PDGFRB, PICK1, PLAU, PLAUR, PLD2, 
PLXND1, PREX1, PRNP, PROX1, PTGDR, PTPN11, RARRES2, RHOD, S100A8, S100A9, S1PR1, S1PR2, SBDS, SCN1B, SCN2B, SELE, 
SEMA3F, SEMA5A, SERPINE1, SLIT2, SMAD3, SNAI2, SOCS3, SRC, ST13, STX3, TEK, TGFB1, THBD, THBS2, TIAM1, TLR4, TNF, 
TNFRSF14, VEGFC, VIP, VIPR1, VTN chemotaxis 
ABL1, ACKR1, ADORA1, AGTR1, ANXA1, APLN, APLNR, ARAP3, ARHGEF16, ARHGEF7, BMP2, BMP4, CBL, CBS/CBSL, CCL11, CCL2, 
CD38, CD40, CD9, CDH13, CLU, CMKLR1, CSF1, CSF3R, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, 
DGKA, DOCK4, DPP4, DUSP6, EDN1, EDNRB, EFNB1, EGFR, ELMO1, ENG, ENPP2, EPHA2, ERBB4, FBN1, FGR, FLT1, GAB1, GFRA1, 
GIT1, GLRB, GLRX, GNRH1, HBEGF, HCLS1, HDAC6, HOMER3, IKBKB, IL1R1, IL33, IL6, IL6R, INPP5D, ITGA6, ITGAV, ITGB3, JAG2, 
KDR, KIT, KITLG, LGALS9, LIF, LIFR, LRRK2, LYN, MAP3K1, MIF, MMP14, MPP1, MYD88, MYO9B, NEDD4, NEDD9, NFKB2, NGF, 
NOD2, NOS3, NTN1, PDGFB, PDGFD, PDGFRA, PDGFRB, PICK1, PLAU, PLAUR, PLD2, PLXND1, PREX1, PRNP, PROX1, PTGDR, 
PTPN11, RARRES2, S100A8, S100A9, S1PR1, S1PR2, SBDS, SCN1B, SCN2B, SELE, SEMA3F, SEMA5A, SERPINE1, SLIT2, SMAD3, 
SNAI2, SOCS3, SRC, ST13, STX3, TEK, TGFB1, THBD, THBS2, TIAM1, TLR4, TNF, TNFRSF14, VEGFC, VIP, VIPR1, VTN 
chemotaxis of 
cells 
ACAT1, ACP1, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, APLNR, APLP1, ARHGAP32, ARHGEF1, ARHGEF7, 
ARIH2, ARL3, ATP5L, ATP6V1B2, B4GAT1, BASP1, BCL7A, BHLHE40, BTN3A1, CAB39, CACNB3, CASP2, CASP7, CASQ1, CD38, 
CDKN1C, CDR1, CETN2, CKB, CLU, CORO2B, CRYM, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, 
DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FDFT1, FGF12, FGFR4, FKBP4, 
GABRA4, GABRD, GADD45A, GBP1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HOMER1, HSBP1, HSPA5, ID3, ID4, 
IDO1, IER3, IKBKB, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, 
LDLR, LIFR, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, 
NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NGF, P4HA1, PCDH7, PCMT1, PDE6B, PDLIM1, PGK1, PKIA, PLCB1, 
PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PSMB6, PTPN3, PTPN5, RASA4, RASD2, RBFOX1, RCAN1, 
S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SGK1, SH3BP4, SLC14A1, SLC17A7, SLC1A1, 
SLC1A3, SLIRP, SLIT2, SLMAP, SMAD6, SORT1, SSR3, ST3GAL5, ST8SIA2, SUB1, SUCLA2, TPM3, TSPO, UCHL1, UQCR10, USP13, 
VSNL1, XK, XRCC6 chorea 
ABCB1, ACE, ADA, ADAMTS4, ADK, ADM, ADORA1, ADRA2B, ADRA2C, AGTR1, ALPL, ANXA1, ATIC, BMP1, BMP4, BMP5, C1QA, 
CACNA1H, CACNA2D1, CALCRL, CARD8, CASC3, CCL11, CCL2, CD40, CD83, CDK2, CHCHD2, CKB, CLIC2, CLU, COX15, CSF1, 
CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYSLTR2, DGAT2, DPP4, DUSP1, DUSP2, EDN1, EFNB1, EIF1B, 
ENO1, ENTPD1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FDFT1, FES, FGF1, FLT3LG, FPGS, FURIN, GABBR1, GABBR2, GABRA4, 
GABRD, GBP2, GFAP, GGPS1, GRB10, GRIN3A, GSS, HBA1/HBA2, HBEGF, HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, 
HSPA5, ICAM1, ICOSLG/LOC102723996, IDE, IDO1, IKBKB, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, ITFG1, ITGB3, ITPA, JAK2, KCNA4, 
KCNA5, KLF13, KSR1, LGALS9, LRRK2, LTF, LYZ, MAFB, MERTK, MIPEP, MLLT6, MRPS28, NFKBIA, NGF, NOD2, NOS3, NR4A2, 
NTRK1, NUMB, ORMDL3, PARK2, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDGFRL, PDLIM1, PECAM1, PGK1, PLA2G2A, PLAUR, 
POLB, PPP1R7, PPP1R9B, PRDM1, PRDX1, PRDX2, PRMT1, PRNP, PROCR, PSMB1, PSMB2, PSMD1, PSMD2, PTGER4, PTGIS, 
PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RARRES2, RASSF1, RECK, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, 
SCML1, SCN4A, SELE, SERPINE1, SIL1, SMAD7, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TF, 
TFRC, TGFB1, THBD, THRB, TLR4, TLR5, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPMT, 




ABL1, ADA, BIRC3, CBL, CCL2, CD200, CD38, CD40, CDK2, COL27A1, CSF3R, CXCL8, DDR1, DDR2, DNMT1, EPHA2, FGR, FLT1, 
FLT4, FZD7, GATA2, GNAQ, HDAC6, IL6, JAK2, KDR, KIT, KMT2D, LDHA, LSM3, LYN, MAML1, MAP4K5, MGMT, MIF, MYC, MYD88, 
NDNF, NOTCH1, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, 
RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, SPEN, SRC, TEK, TET2, TLR5, TNF, TNFRSF10A, TUBA4A, TUBA8, TUBB4B, 
UBE2D1, VANGL2, YES1 chronic leukemia 
ABL1, ADA, BIRC3, CBL, CCL2, CD200, CD38, CD40, CDK2, COL27A1, CSF3R, CXCL8, DDR1, DDR2, DNMT1, EPHA2, FGR, FLT1, 
FLT4, FZD7, GATA2, GNAQ, HDAC6, IL6, JAK2, KDR, KIT, KMT2D, LDHA, LSM3, LYN, MAML1, MAP4K5, MGMT, MIF, MYC, MYD88, 
NDNF, NOTCH1, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, 
RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, SPEN, SRC, TEK, TET2, TLR5, TNF, TNFRSF10A, TUBA4A, TUBA8, TUBB4B, 
UBE2D1, VANGL2, YES1 chronic leukemia 
ABL1, ADA, BIRC3, CBL, CCL2, CD200, CD38, CD40, CDK2, COL27A1, CSF3R, CXCL8, DDR1, DDR2, DNMT1, EPHA2, FGR, FLT1, 
FLT4, FZD7, GATA2, GNAQ, HDAC6, IL6, JAK2, KDR, KIT, KMT2D, LDHA, LSM3, LYN, MAML1, MAP4K5, MGMT, MIF, MYC, MYD88, 
NDNF, NOTCH1, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, 
RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, SPEN, SRC, TEK, TET2, TLR5, TNF, TNFRSF10A, TUBA4A, TUBA8, TUBB4B, 
UBE2D1, VANGL2, YES1 chronic leukemia 
ABL1, ADA, BIRC3, CBL, CCL2, CD200, CD38, CD40, CDK2, COL27A1, CSF3R, CXCL8, DDR1, DDR2, DNMT1, EPHA2, FGR, FLT1, 
FLT4, FZD7, GATA2, GNAQ, HDAC6, IL6, JAK2, KDR, KIT, KMT2D, LDHA, LSM3, LYN, MAML1, MAP4K5, MGMT, MIF, MYC, MYD88, 
NDNF, NOTCH1, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, 
RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, SPEN, SRC, TEK, TET2, TLR5, TNF, TNFRSF10A, TUBA4A, TUBA8, TUBB4B, 
UBE2D1, VANGL2, YES1 chronic leukemia 
ABL1, ADA, BIRC3, BMP1, CBL, CCL2, CD200, CD38, CD40, CDC25A, CDK2, COL27A1, CSF3R, CXCL8, DDR1, DDR2, DNMT1, EPHA2, 
FGR, FLT1, FLT4, FZD7, GABBR1, GABBR2, GATA2, GNAQ, GRIN3A, HDAC6, IL27RA, IL6, JAK2, KCNMA1, KDR, KIT, KMT2D, LDHA, 
LSM3, LYN, MAML1, MAP4K5, MGMT, MIF, MYC, MYD88, NDNF, NOTCH1, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, 
PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTGS1, PTPN11, PXDN, RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, 




ABL1, ADA, BIRC3, BMP1, CBL, CCL2, CD200, CD38, CD40, CDC25A, CDK2, COL27A1, CSF3R, CXCL8, DDR1, DDR2, DNMT1, EPHA2, 
FGR, FLT1, FLT4, FZD7, GABBR1, GABBR2, GATA2, GNAQ, GRIN3A, HDAC6, IL27RA, IL6, JAK2, KCNMA1, KDR, KIT, KMT2D, LDHA, 
LSM3, LYN, MAML1, MAP4K5, MGMT, MIF, MYC, MYD88, NDNF, NOTCH1, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, 
PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTGS1, PTPN11, PXDN, RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, 




ALDH3A2, ATOX1, CASP4, CCL2, CCT5, CDC25B, CNN1, CXCL1, EIF2S1, EIF2S2, FABP5, GARS, GATA3, GOT1, GOT2, HSPH1, ID1, 
IFITM1, IL4R, IRF7, LDLR, LGALS3BP, MALL, MANF, MARCKS, MDFI, ME1, METAP2, MX1, PCBD1, PCMT1, PGAM1, PHB, PLSCR1, 
POSTN, PPIF, PPP2CA, S100A9, SLC23A2, SLC25A46, SLC25A5, THBD, TWF1, UQCRFS1, ZFP36 chronic psoriasis 
ABL1, AGAP2, AIFM1, AKAP12, ANXA1, AR, ATIC, BAG1, BAMBI, BCL6B, BECN1, CADM1, CBL, CCL2, CD9, CDC25B, CDCA7L, CDK2, 
CEBPA, CLU, CSF1, CSF3R, CXCL12, CXCL3, CYP2J2, DLC1, DOCK4, DYRK1B, EDN1, EGFR, EGR1, EIF6, ENO1, EPAS1, EPB41L3, 




HOXB4, ID1, ID4, IFI16, IFIH1, IFIT2, IGFBP2, IKBKB, IL1R1, IL6, IL6R, INPP5D, IP6K2, ITGB4, JAK2, KIT, KITLG, KLF4, KLF6, KLF8, 
KRT8, LAPTM4B, LIF, LIFR, LIMA1, LZTS1, MAML2, MAP3K1, MCF2L, MECOM, MGLL, MIF, MITF, MLLT11, MLLT6, MMP14, MST1R, 
MYC, MYD88, NCOA3, NDN, NDRG1, NFKBIA, NGF, NOTCH1, PARK2, PDGFB, PDGFRA, PHB, PHLDA1, PIK3R1, PIK3R6, PIM1, PIN1, 
PLA2G16, PLAU, PLK3, PLSCR1, POSTN, POU5F1, PPP1R9B, PPP2CA, PSMC3, PTGES, PTN, PTPN11, PTPRF, PTX3, PXN, RAD50, 
RALGDS, RAPGEF1, RASD1, RASSF1, RCAN1, RET, RRM1, RUVBL1, RUVBL2, SBDS, SEMA3F, SERPINE1, SFRP1, SMAD7, SNAI2, 
SOD1, SPRY1, SPRY2, SPRY4, SRC, SUGT1, TAL1, TCF4, TEK, TFE3, TGFB1, THPO, TIAM1, TLR4, TLX1, TNC, TNF, TNFRSF10A, 
TNFSF10, TPM3, TRAF4, TRIM22, TYRO3, UNC5C, VIP, WT1 
ABL1, AGAP2, AIFM1, AKAP12, ANXA1, AR, ATIC, BAG1, BAMBI, BCL6B, BECN1, CADM1, CBL, CCL2, CD9, CDCA7L, CEBPA, CLU, 
CSF1, CSF3R, CXCL12, CXCL3, CYP2J2, DLC1, DOCK4, DYRK1B, EDN1, EGFR, EGR1, EIF6, ENO1, EPAS1, EPB41L3, EPHA2, ERBB4, 
ESR1, ETS1, EZR, FANCC, FGFR3, FLI1, FLT1, FLT3LG, FRMD6, GADD45A, GLI2, HDAC7, HMGA1, HOXB3, HOXB4, ID1, ID4, IFI16, 
IFIH1, IGFBP2, IKBKB, IL6, IL6R, INPP5D, IP6K2, ITGB4, JAK2, KIT, KITLG, KLF4, KLF6, KRT8, LAPTM4B, LIF, LIFR, LIMA1, LZTS1, 
MAML2, MAP3K1, MCF2L, MECOM, MIF, MITF, MLLT11, MLLT6, MMP14, MST1R, MYC, NCOA3, NDN, NDRG1, NFKBIA, NGF, NOTCH1, 
PARK2, PDGFB, PDGFRA, PHB, PHLDA1, PIK3R1, PIN1, PLA2G16, PLAU, PLK3, PLSCR1, POU5F1, PPP1R9B, PPP2CA, PSMC3, 
PTGES, PTN, PTPN11, PTPRF, PTX3, RALGDS, RAPGEF1, RASD1, RASSF1, RCAN1, RET, RRM1, RUVBL1, RUVBL2, SBDS, SEMA3F, 
SFRP1, SMAD7, SNAI2, SOD1, SPRY1, SPRY2, SPRY4, SRC, SUGT1, TAL1, TCF4, TEK, TFE3, TGFB1, THPO, TIAM1, TLR4, TLX1, TNF, 
TNFRSF10A, TNFSF10, TPM3, TRAF4, TRIM22, TYRO3, UNC5C, VIP, WT1 
colony formation 
of cells 
AGAP2, AIFM1, ANXA1, AR, BCL6B, BECN1, CADM1, CBL, CCL2, CDCA7L, CLU, CYP2J2, DLC1, DYRK1B, EDN1, EGFR, EGR1, ENO1, 
EPAS1, EPB41L3, EPHA2, ERBB4, ESR1, ETS1, FGFR3, FRMD6, GADD45A, HMGA1, ID1, IFI16, IL6, IL6R, IP6K2, ITGB4, JAK2, KIT, 
KITLG, KLF4, KLF6, KRT8, LZTS1, MAP3K1, MECOM, MITF, MMP14, MST1R, MYC, NCOA3, NDN, NDRG1, NFKBIA, NOTCH1, PARK2, 
PHB, PLA2G16, PLAU, PTGES, PTN, RASD1, RASSF1, RCAN1, SEMA3F, SMAD7, SNAI2, SOD1, SPRY1, SPRY2, SPRY4, SRC, TCF4, 
TGFB1, TNFSF10, TRAF4, TRIM22, TYRO3, UNC5C, VIP 
colony formation 
of tumor cell lines 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, ALAS1, ANGPTL4, ANK3, ANPEP, ANXA11, 
APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, CAMK2N1, CAPN5, CBL, CCL2, CCT4, CCT5, CD34, 
CD9, CDH13, CDON, CLGN, CLU, CNTFR, CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, 
CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, 
EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ETS1, 
FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, 
GLRX2, GLRX3, GNAQ, GPR4, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, HTRA1, 
ICAM1, ID2, IFITM1, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, LAMA3, 
LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-
631, MSC, MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NR0B2, NRN1, NTRK1, NUDT16, NUP37, 
ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, 
PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PRDX1, PRMT1, PRNP, PRRX1, PSMA7, PSMD14, 
PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, 
SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, 
SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TFPI, TFPI2, TFRC, TGFB1, TGFB3, TIMP2, 
TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TUBA4A, UBE2S, UNC5C, UTRN, 
VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 colorectal cancer 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, ALAS1, ANGPTL4, ANK3, ANPEP, ANXA11, 
APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, CAMK2N1, CAPN5, CBL, CCL2, CCT4, CCT5, CD34, 
CD9, CDH13, CDON, CLGN, CLU, CNTFR, CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, 
CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, 
EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ETS1, 
FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, 
GLRX2, GLRX3, GNAQ, GPR4, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, HTRA1, 
ICAM1, ID2, IFITM1, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, LAMA3, 
LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-
631, MSC, MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NR0B2, NRN1, NTRK1, NUDT16, NUP37, 
ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, 
PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PRDX1, PRMT1, PRNP, PRRX1, PSMA7, PSMD14, 
PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, 
SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, 
SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TFPI, TFPI2, TFRC, TGFB1, TGFB3, TIMP2, 
TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TUBA4A, UBE2S, UNC5C, UTRN, 
VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 colorectal cancer 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, ALAS1, ANGPTL4, ANK3, ANPEP, ANXA11, 
APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, CAMK2N1, CAPN5, CBL, CCL2, CCT4, CCT5, CD34, 
CD9, CDH13, CDON, CLGN, CLU, CNTFR, CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, 
CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, 
EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ETS1, 
FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, 
GLRX2, GLRX3, GNAQ, GPR4, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, HTRA1, 
ICAM1, ID2, IFITM1, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, LAMA3, 
LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-
631, MSC, MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NR0B2, NRN1, NTRK1, NUDT16, NUP37, 
ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, 
PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PRDX1, PRMT1, PRNP, PRRX1, PSMA7, PSMD14, 
PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, 
SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, 
SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TFPI, TFPI2, TFRC, TGFB1, TGFB3, TIMP2, 
TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TUBA4A, UBE2S, UNC5C, UTRN, 
VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 colorectal cancer 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, AKR1B1, ALAS1, ANGPTL4, ANK3, 
ANPEP, ANXA11, ANXA3, APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, C2orf88, C9orf16, CAMK2N1, 
CAPN5, CBL, CCDC68, CCL2, CCT4, CCT5, CD34, CD9, CDH13, CDK2, CDON, CES2, CLGN, CLMN, CLU, CNTFR, CNTNAP1, COBLL1, 
COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, 
DGAT2, DGKA, DHDDS, DHX32, DNMT3B, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, EFNB1, EFS, EGFR, EHHADH, 
EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, ERBB4, ERCC2, ETS1, FCGR3A/FCGR3B, 
FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, GLRX2, GLRX3, GNAQ, 
GPR4, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFITM1, IKBKB, 
IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, LAMA3, LASP1, LDHA, LIFR, 
LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, MRPS23, MSC, 
MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDN, NDRG1, NEAT1, NEDD9, NEURL1B, NR0B2, NRN1, NTRK1, NUDT16, 
NUP37, ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PECAM1, PGK1, PHLDA1, PIK3R1, 
PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PPM1H, PRDX1, PRMT1, 
PRMT5, PRNP, PRRX1, PSMA7, PSMD14, PTGER4, PTGIS, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, 
RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, 
SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, SORD, SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, 






TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TUBA4A, UBE2S, UGP2, UNC5C, UTRN, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, 
WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, AKR1B1, ALAS1, ANGPTL4, ANK3, 
ANPEP, ANXA11, ANXA3, APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, C2orf88, C9orf16, CAMK2N1, 
CAPN5, CBL, CCDC68, CCL2, CCT4, CCT5, CD34, CD9, CDH13, CDK2, CDON, CES2, CLGN, CLMN, CLU, CNTFR, CNTNAP1, COBLL1, 
COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, 
DGAT2, DGKA, DHDDS, DHX32, DNMT3B, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, EFNB1, EFS, EGFR, EHHADH, 
EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, ERBB4, ERCC2, ETS1, FCGR3A/FCGR3B, 
FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, GLRX2, GLRX3, GNAQ, 
GPR4, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFITM1, IKBKB, 
IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, LAMA3, LASP1, LDHA, LIFR, 
LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, MRPS23, MSC, 
MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDN, NDRG1, NEAT1, NEDD9, NEURL1B, NR0B2, NRN1, NTRK1, NUDT16, 
NUP37, ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PECAM1, PGK1, PHLDA1, PIK3R1, 
PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PPM1H, PRDX1, PRMT1, 
PRMT5, PRNP, PRRX1, PSMA7, PSMD14, PTGER4, PTGIS, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, 
RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, 
SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, SORD, SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, 
TCF21, TCP1, TEK, TF, TFPI, TFPI2, TFRC, TGFB1, TGFB3, TIMP2, TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, 
TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TUBA4A, UBE2S, UGP2, UNC5C, UTRN, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, 
WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 
colorectal 
neoplasia 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, AKR1B1, ALAS1, ANGPTL4, ANK3, 
ANPEP, ANXA11, ANXA3, APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, C2orf88, C9orf16, CAMK2N1, 
CAPN5, CBL, CCDC68, CCL2, CCT4, CCT5, CD34, CD9, CDH13, CDK2, CDON, CES2, CLGN, CLMN, CLU, CNTFR, CNTNAP1, COBLL1, 
COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, 
DGAT2, DGKA, DHDDS, DHX32, DNMT3B, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, EFNB1, EFS, EGFR, EHHADH, 
EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, ERBB4, ERCC2, ETS1, FCGR3A/FCGR3B, 
FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, GLRX2, GLRX3, GNAQ, 
GPR4, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFITM1, IKBKB, 
IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, LAMA3, LASP1, LDHA, LIFR, 
LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, MRPS23, MSC, 
MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDN, NDRG1, NEAT1, NEDD9, NEURL1B, NR0B2, NRN1, NTRK1, NUDT16, 
NUP37, ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PECAM1, PGK1, PHLDA1, PIK3R1, 
PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PPM1H, PRDX1, PRMT1, 
PRMT5, PRNP, PRRX1, PSMA7, PSMD14, PTGER4, PTGIS, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, 
RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, 
SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, SORD, SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, 
TCF21, TCP1, TEK, TF, TFPI, TFPI2, TFRC, TGFB1, TGFB3, TIMP2, TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, 
TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TUBA4A, UBE2S, UGP2, UNC5C, UTRN, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, 
WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 
colorectal 
neoplasia 
ABCA8, ABCB1, ABL1, ADARB1, ADRA2B, ADRA2C, AGPAT2, AIG1, ALDH1B1, ALPL, ANGPTL4, ANPEP, ANTXR2, AP2S1, AR, ARIH2, 
ARL4D, ASB5, ATIC, BDH1, BMP4, CACNA2D1, CALCRL, CBL, CCL11, CD38, CD40, CDK2, CEBPA, CHD1, CHRDL2, CKS2, CLU, 
COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, 
CSF1, CSF3R, CUX1, CXCL14, CYP1B1, DDR1, DDR2, DDX24, DDX6, DLC1, DLL4, DPP4, DUSP1, EDN1, EDNRB, EGFR, EGR1, EMCN, 
ENG, EPHA2, ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETV1, EZR, FBN1, FDFT1, FGF1, FGFR3, FGFR4, FH, FLI1, FLT1, FLT3LG, 
FLT4, FOXF1, GABBR1, GFRA1, GGPS1, GLI2, GNG11, GNRH1, GSTM3, GUCY1A2, HMGA1, HOPX, HSD17B10, HSPA4, ID2, IFIH1, 
IFIT3, IFITM2, IKBKB, IL1R1, IL27RA, IL6, IL6R, IQGAP1, IRF7, ISOC1, JAK2, KCNN3, KDR, KIT, KITLG, KPNA3, LGALS3BP, LIF, LIFR, 
LYN, MALAT1, MAOA, MAPK11, MERTK, MEX3D, MIF, MRPS23, MST1R, MYBL1, MYC, NCOA3, NDRG1, NDUFS7, NEGR1, NOTCH1, 
NR0B2, NR4A2, NT5E, NTRK1, PCCA, PDE5A, PDGFD, PDGFRA, PDGFRB, PDPN, PIK3R3, PKIA, PLAU, PLAUR, PLXDC1, PRRC2C, 
PTGER4, PTGR1, PTGS1, PTH1R, PTPN11, RAMP2, RAPGEF3, RARA, RARG, RASSF1, RET, RIPK1, RPS4Y1, RREB1, RRM1, SCARA5, 
SCN7A, SDHB, SDHD, SDPR, SERPINE1, SFRP1, SKI, SLC29A4, SMO, SNAI2, SOCS3, SORBS2, SOS1, SRC, STAMBP, STOML2, 
STX3, SUFU, TEK, TFDP2, TGFB1, TGFB3, TNC, TNF, TNFSF10, TRIM22, TUBA4A, TUBA8, TUBB4B, TWF1, UBE3A, UTRN, VCP, 
VEGFC, WBSCR22, WEE1, WISP2, WNT5B, WSCD1, WT1, XAF1, YES1, ZFPM2 
connective or soft 
tissue tumor 
ABCA8, ABCB1, ABL1, ADARB1, ADRA2B, ADRA2C, AGPAT2, AIG1, ALDH1B1, ALPL, ANGPTL4, ANPEP, ANTXR2, AP2S1, AR, ARIH2, 
ARL4D, ASB5, ATIC, BDH1, BMP4, CACNA2D1, CALCRL, CBL, CCL11, CD38, CD40, CDK2, CEBPA, CHD1, CHRDL2, CKS2, CLU, 
COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, 
CSF1, CSF3R, CUX1, CXCL14, CYP1B1, DDR1, DDR2, DDX24, DDX6, DLC1, DLL4, DPP4, DUSP1, EDN1, EDNRB, EGFR, EGR1, EMCN, 
ENG, EPHA2, ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETV1, EZR, FBN1, FDFT1, FGF1, FGFR3, FGFR4, FH, FLI1, FLT1, FLT3LG, 
FLT4, FOXF1, GABBR1, GFRA1, GGPS1, GLI2, GNG11, GNRH1, GSTM3, GUCY1A2, HMGA1, HOPX, HSD17B10, HSPA4, ID2, IFIH1, 
IFIT3, IFITM2, IKBKB, IL1R1, IL27RA, IL6, IL6R, IQGAP1, IRF7, ISOC1, JAK2, KCNN3, KDR, KIT, KITLG, KPNA3, LGALS3BP, LIF, LIFR, 
LYN, MALAT1, MAOA, MAPK11, MERTK, MEX3D, MIF, MRPS23, MST1R, MYBL1, MYC, NCOA3, NDRG1, NDUFS7, NEGR1, NOTCH1, 
NR0B2, NR4A2, NT5E, NTRK1, PCCA, PDE5A, PDGFD, PDGFRA, PDGFRB, PDPN, PIK3R3, PKIA, PLAU, PLAUR, PLXDC1, PRRC2C, 
PTGER4, PTGR1, PTGS1, PTH1R, PTPN11, RAMP2, RAPGEF3, RARA, RARG, RASSF1, RET, RIPK1, RPS4Y1, RREB1, RRM1, SCARA5, 
SCN7A, SDHB, SDHD, SDPR, SERPINE1, SFRP1, SKI, SLC29A4, SMO, SNAI2, SOCS3, SORBS2, SOS1, SRC, STAMBP, STOML2, 
STX3, SUFU, TEK, TFDP2, TGFB1, TGFB3, TNC, TNF, TNFSF10, TRIM22, TUBA4A, TUBA8, TUBB4B, TWF1, UBE3A, UTRN, VCP, 
VEGFC, WBSCR22, WEE1, WISP2, WNT5B, WSCD1, WT1, XAF1, YES1, ZFPM2 
connective or soft 
tissue tumor 
ABCB1, ABL1, ALPL, AR, CSF3R, DDR1, DDR2, DLC1, EDN1, EGFR, EPHA2, ERBB4, ERCC2, ERG, ETV1, FDFT1, FGFR3, FGFR4, FLI1, 
FLT1, FLT4, GGPS1, GLI2, GSTM3, ID2, IFITM2, IRF7, KCNN3, KDR, KIT, LGALS3BP, NCOA3, NT5E, PDGFRA, PDGFRB, PLXDC1, RET, 
RPS4Y1, RRM1, SMO, STOML2, TNF, TUBA4A, TUBA8, TUBB4B 
connective tissue 
cancer 
ABCB1, ABL1, ALPL, AR, CSF3R, DDR1, DDR2, DLC1, EDN1, EGFR, EPHA2, ERBB4, ERCC2, ERG, ETV1, FDFT1, FGFR3, FGFR4, FLI1, 
FLT1, FLT4, GGPS1, GLI2, GSTM3, ID2, IFITM2, IRF7, KCNN3, KDR, KIT, LGALS3BP, NCOA3, NT5E, PDGFRA, PDGFRB, PLXDC1, RET, 
RPS4Y1, RRM1, SMO, STOML2, TNF, TUBA4A, TUBA8, TUBB4B 
connective tissue 
cancer 
ABCB1, ABL1, ALPL, AR, CSF3R, DDR1, DDR2, DLC1, EDN1, EGFR, EPHA2, ERBB4, ERCC2, ERG, ETV1, FDFT1, FGFR3, FGFR4, FLI1, 
FLT1, FLT4, GGPS1, GLI2, GSTM3, ID2, IFITM2, IRF7, KCNN3, KDR, KIT, LGALS3BP, NCOA3, NT5E, PDGFRA, PDGFRB, PLXDC1, RET, 
RPS4Y1, RRM1, SMO, STOML2, TNF, TUBA4A, TUBA8, TUBB4B 
connective tissue 
cancer 
ABCB1, ABL1, AGPAT2, ALPL, ANGPTL4, ANPEP, AR, ATIC, BMP4, CACNA2D1, CCL11, CD38, CD40, CDK2, CEBPA, CHD1, CKS2, 
CSF1, CSF3R, DDR1, DDR2, DLC1, DLL4, EDN1, EGFR, EGR1, EPHA2, ERBB4, ERCC2, ERG, ESR1, ETV1, FDFT1, FGF1, FGFR3, 
FGFR4, FLI1, FLT1, FLT4, FOXF1, GFRA1, GGPS1, GLI2, GSTM3, HMGA1, HSPA4, ID2, IFITM2, IKBKB, IL1R1, IL27RA, IL6, IL6R, IRF7, 
JAK2, KCNN3, KDR, KIT, KITLG, LGALS3BP, LIF, MERTK, MIF, MST1R, MYC, NCOA3, NOTCH1, NT5E, PDGFD, PDGFRA, PDGFRB, 
PDPN, PLAU, PLAUR, PLXDC1, PTH1R, PTPN11, RARA, RARG, RASSF1, RET, RIPK1, RPS4Y1, RRM1, SERPINE1, SFRP1, SKI, 




ABCB1, ABL1, AGPAT2, ALPL, ANGPTL4, ANPEP, AR, ATIC, BMP4, CACNA2D1, CCL11, CD38, CD40, CDK2, CEBPA, CHD1, CKS2, 
CSF1, CSF3R, DDR1, DDR2, DLC1, DLL4, EDN1, EGFR, EGR1, EPHA2, ERBB4, ERCC2, ERG, ESR1, ETV1, FDFT1, FGF1, FGFR3, 
FGFR4, FLI1, FLT1, FLT4, FOXF1, GFRA1, GGPS1, GLI2, GSTM3, HMGA1, HSPA4, ID2, IFITM2, IKBKB, IL1R1, IL27RA, IL6, IL6R, IRF7, 
JAK2, KCNN3, KDR, KIT, KITLG, LGALS3BP, LIF, MERTK, MIF, MST1R, MYC, NCOA3, NOTCH1, NT5E, PDGFD, PDGFRA, PDGFRB, 
PDPN, PLAU, PLAUR, PLXDC1, PTH1R, PTPN11, RARA, RARG, RASSF1, RET, RIPK1, RPS4Y1, RRM1, SERPINE1, SFRP1, SKI, 







ABL1, ADA, ADK, AR, BCL3, BIRC3, CBL, CCL2, CDC25A, CSF1, CSF3R, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DDR1, DDR2, 
DUSP1, EP300, EPAS1, EPHA2, ESR1, FCGR3A/FCGR3B, GRK5, ICOSLG/LOC102723996, IDE, IKBKB, IL1R1, IL27RA, IL33, IL6, IRAK4, 
ITPR2, JAG2, JAK2, KCNMA1, KIT, KITLG, LIF, LRPAP1, MAOB, MYC, MYD88, NDUFS4, NFKBIA, PDE4C, PDE7B, PDE8A, PDGFB, 
PDGFRA, PDGFRB, PLSCR1, POLB, PRDM1, PRKAA2, PRNP, PSMC4, PTGDR, PTGS1, RCAN1, RET, ROBO3, RRM1, S100A9, SELE, 
SMAD3, SNCA, SOCS3, SOD1, SRC, TET2, TGFB1, THPO, TNF, TNFSF10, TUBA4A, TUBA8, TUBB4B, YES1 Cytosis 
ABCG2, ABL1, ACVRL1, ADA, ADK, ADORA1, AGTR2, BHLHE40, BMP2, BMP4, CASP2, CBS/CBSL, CD40, CDH5, CLU, COPZ2, CRADD, 
CXCL14, EGFR, EGR1, EPB41L3, ERBB4, ESR1, ETS1, EZR, FANCC, FGF1, FHIT, FLT1, GBP2, GPI, HDAC6, ID1, ID2, IFI16, IL6, IL6R, 
IRF1, JAG1, JAK2, KIT, KLF6, LATS1, LIF, MECOM, METAP2, MIF, MYC, NFKBIA, NGF, NOTCH1, NTRK1, PRDX1, PRKAR2B, PRMT1, 
RARA, RARG, RASSF1, RCHY1, RECK, REL, RERG, RHOD, RRAS2, SFRP4, SKI, SKIL, SMAD3, SMAD7, SOCS3, SRC, STAMBP, 
STAT6, STK17A, SUMO1, TGFB1, TGFB3, TNF, UBE3A, WT1, ZNF217 cytostasis 
ABL1, ACE, ADA, ADM, ADRM1, AEBP1, AGTR1, AGTR2, AKR1B1, ALDH1A2, APLN, AR, ARHGAP1, ARL3, BCL3, BICC1, BMP2, BMP4, 
CADM1, CDH5, CEBPA, CITED2, CLU, CSF1, CTC1, CX3CL1, DACT2, DCHS1, DMC1, EDNRB, EGR1, EIF3M, EP300, EPAS1, ERBB4, 
ERG, ERN1, ESR1, ETV1, EYA1, EZR, FAT4, FBN1, FGF1, FGF9, FKBP4, FLT1, FLT4, FOXF1, FURIN, GAB1, GATA3, GCNT1, GFRA1, 
GLI2, GLIS2, GLIS3, GNRH1, GSTZ1, HBEGF, HDAC6, HHEX, HLX, HOXB4, ICAM1, ID2, ID4, IL6, IL6R, ILDR2, JAG1, JAK2, JARID2, 
KDR, KIT, KITLG, KL, KLF6, KRT8, LFNG, LIF, LMX1B, LRRC8A, LSR, LY6E, MAN2A1, MMP14, MST1R, MYC, MYD88, MYO1E, NFKB2, 
NGF, NOS3, NOTCH1, ODC1, PCSK5, PDE3B, PDGFB, PDGFRA, PDGFRB, PHF2, PLAU, PLCE1, POLB, PRKX, PTCD2, PTPN11, 
PTPRN2, RARA, RDH10, RET, RIPK3, RRAS2, SAMD9L, SELE, SERPINE1, SFRP1, SGPL1, SLC5A1, SLIT2, SMAD3, SMO, SOCS3, 
SOD1, SOX17, SOX8, SPRY1, SPRY2, SRC, TCF21, TET2, TF, TGFB1, THPO, TIMP2, TLR4, TLX1, TMEM67, TMOD3, TNF, TNS2, 
TSHZ3, UBE3A, UPB1, VANGL2, VEGFC, VIP, WFS1, WT1, ZP3 
development of 
abdomen 
ABL1, ACE, ADA, ADM, ADRM1, AEBP1, AGTR1, AGTR2, AKR1B1, ALDH1A2, APLN, AR, ARHGAP1, ARL3, BCL3, BICC1, BMP2, BMP4, 
CADM1, CDH5, CEBPA, CITED2, CLU, CSF1, CTC1, CX3CL1, DACT2, DCHS1, DMC1, EDNRB, EGR1, EIF3M, EP300, EPAS1, ERBB4, 
ERG, ERN1, ESR1, ETV1, EYA1, EZR, FAT4, FBN1, FGF1, FGF9, FKBP4, FLT1, FLT4, FOXF1, FURIN, GAB1, GATA3, GCNT1, GFRA1, 
GLI2, GLIS2, GLIS3, GNRH1, GSTZ1, HBEGF, HDAC6, HHEX, HLX, HOXB4, ICAM1, ID2, ID4, IL6, IL6R, ILDR2, JAG1, JAK2, JARID2, 
KDR, KIT, KITLG, KL, KLF6, KRT8, LFNG, LIF, LMX1B, LRRC8A, LSR, LY6E, MAN2A1, MMP14, MST1R, MYC, MYD88, MYO1E, NFKB2, 
NGF, NOS3, NOTCH1, ODC1, PCSK5, PDE3B, PDGFB, PDGFRA, PDGFRB, PHF2, PLAU, PLCE1, POLB, PRKX, PTCD2, PTPN11, 
PTPRN2, RARA, RDH10, RET, RIPK3, RRAS2, SAMD9L, SELE, SERPINE1, SFRP1, SGPL1, SLC5A1, SLIT2, SMAD3, SMO, SOCS3, 
SOD1, SOX17, SOX8, SPRY1, SPRY2, SRC, TCF21, TET2, TF, TGFB1, THPO, TIMP2, TLR4, TLX1, TMEM67, TMOD3, TNF, TNS2, 
TSHZ3, UBE3A, UPB1, VANGL2, VEGFC, VIP, WFS1, WT1, ZP3 
development of 
abdomen 
ADA, BCL3, CBL, CD40, CXCL12, CXCR4, DLL1, DLL4, DOCK8, DTX1, EBF1, EP300, ETS1, FLT3LG, FUT8, ID2, ID3, IKBKB, IL6, 
INPP5D, ITPKB, KIT, KITLG, KLF2, KLF3, LRRC8A, LYN, MMP14, MSC, NFKB2, NOTCH1, PIK3R1, PLCG1, PLCG2, PRDM1, PTPN11, 
REL, SMAD3, TAL1, TCF3, TCF4, TGFB1, VAV2 
development of B 
lymphocytes 
ADA, BCL3, CBL, CD40, CXCL12, CXCR4, DLL1, DLL4, DOCK8, DTX1, EBF1, EP300, ETS1, FLT3LG, FUT8, ID2, ID3, IKBKB, IL6, 
INPP5D, ITPKB, KIT, KITLG, KLF2, KLF3, LRRC8A, LYN, MMP14, MSC, NFKB2, NOTCH1, PIK3R1, PLCG1, PLCG2, PRDM1, PTPN11, 
REL, SMAD3, TAL1, TCF3, TCF4, TGFB1, VAV2 
development of B 
lymphocytes 
ADA, BCL3, CBL, CD40, CXCL12, CXCR4, DLL1, DLL4, DOCK8, DTX1, EBF1, EP300, ETS1, FLT3LG, FUT8, ID2, ID3, IKBKB, IL6, 
INPP5D, ITPKB, KIT, KITLG, KLF2, KLF3, LRRC8A, LYN, MMP14, MSC, NFKB2, NOTCH1, PIK3R1, PLCG1, PLCG2, PRDM1, PTPN11, 
REL, SMAD3, TAL1, TCF3, TCF4, TGFB1, VAV2 
development of B 
lymphocytes 
ADA, BCL3, CBL, CD40, CXCL12, CXCR4, DLL1, DLL4, DOCK8, DTX1, EBF1, EP300, ETS1, FLT3LG, FUT8, ID2, ID3, IKBKB, IL6, 
INPP5D, ITPKB, KIT, KITLG, KLF2, KLF3, LRRC8A, LYN, MMP14, MSC, NFKB2, NOTCH1, PIK3R1, PLCG1, PLCG2, PRDM1, PTPN11, 
REL, SMAD3, TAL1, TCF3, TCF4, TGFB1, VAV2 
development of B 
lymphocytes 
ADA, BCL3, CBL, CD40, CXCL12, CXCR4, DLL1, DLL4, DOCK8, DTX1, EBF1, EP300, ETS1, FLT3LG, FUT8, ID2, ID3, IKBKB, IL6, 
INPP5D, ITPKB, KIT, KITLG, KLF2, KLF3, LRRC8A, LYN, MMP14, MSC, NFKB2, NOTCH1, PIK3R1, PLCG1, PLCG2, PRDM1, PTPN11, 
REL, SMAD3, TAL1, TCF3, TCF4, TGFB1, VAV2 
development of B 
lymphocytes 
ADA, BCL3, CBL, CD40, CXCL12, CXCR4, DLL1, DLL4, DOCK8, DTX1, EBF1, EP300, ETS1, FLT3LG, FUT8, ID2, ID3, IKBKB, IL6, 
INPP5D, ITPKB, KIT, KITLG, KLF2, KLF3, LRRC8A, LYN, MMP14, MSC, NFKB2, NOTCH1, PIK3R1, PLCG1, PLCG2, PRDM1, PTPN11, 
REL, SMAD3, TAL1, TCF3, TCF4, TGFB1, VAV2 
development of B 
lymphocytes 
ADA, BCL3, CBL, CD40, CXCL12, CXCR4, DLL1, DLL4, DOCK8, DTX1, EBF1, EP300, ETS1, FLT3LG, FUT8, ID2, ID3, IKBKB, IL6, 
INPP5D, ITPKB, KIT, KITLG, KLF2, KLF3, LRRC8A, LYN, MMP14, MSC, NFKB2, NOTCH1, PIK3R1, PLCG1, PLCG2, PRDM1, PTPN11, 
REL, SMAD3, TAL1, TCF3, TCF4, TGFB1, VAV2 
development of B 
lymphocytes 
ABCG1, ABL1, ACTN1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCHE, BCL3, BMP4, C6orf25, CADM1, CBFA2T3, CBL, CCL2, CD34, CD40, 
CD83, CD9, CDK2, CEBPA, CHRD, CITED2, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, 
EBP, ECSCR, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELF4, EP300, EPAS1, EPHA2, EPHA3, ERG, ERN1, ETS1, ETS2, F5, FANCC, 
FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HBA1/HBA2, HHEX, HLA-DOA, HMGA1, HOXB4, 
ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, 
ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, 
LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, MYH11, MYO1E, NAB1, NDFIP1, NFKB2, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PECAM1, PIK3R1, PIK3R6, PIM1, PLCG1, PLCG2, PLIN2, PNP, POLB, 
PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, SFRP1, SGPL1, SHB, 
SMAD3, SMAD7, SMO, SOCS3, SOD1, SOX17, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TEK, TET2, 
TGFB1, THNSL2, THPO, TLR4, TLR5, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, 
XRCC6, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2 
development of 
blood cells 
ABCG1, ABL1, ACTN1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCHE, BCL3, BMP4, C6orf25, CADM1, CBFA2T3, CBL, CCL2, CD34, CD40, 
CD83, CD9, CDK2, CEBPA, CHRD, CITED2, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, 
EBP, ECSCR, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELF4, EP300, EPAS1, EPHA2, EPHA3, ERG, ERN1, ETS1, ETS2, F5, FANCC, 
FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HBA1/HBA2, HHEX, HLA-DOA, HMGA1, HOXB4, 
ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, 
ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, 
LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, MYH11, MYO1E, NAB1, NDFIP1, NFKB2, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PECAM1, PIK3R1, PIK3R6, PIM1, PLCG1, PLCG2, PLIN2, PNP, POLB, 
PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, SFRP1, SGPL1, SHB, 
SMAD3, SMAD7, SMO, SOCS3, SOD1, SOX17, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TEK, TET2, 
TGFB1, THNSL2, THPO, TLR4, TLR5, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, 
XRCC6, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2 
development of 
blood cells 
ABCG1, ABL1, ACTN1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCHE, BCL3, BMP4, C6orf25, CADM1, CBFA2T3, CBL, CCL2, CD34, CD40, 
CD83, CD9, CDK2, CEBPA, CHRD, CITED2, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, 
EBP, ECSCR, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELF4, EP300, EPAS1, EPHA2, EPHA3, ERG, ERN1, ETS1, ETS2, F5, FANCC, 
FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HBA1/HBA2, HHEX, HLA-DOA, HMGA1, HOXB4, 
ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, 
ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, 
LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, MYH11, MYO1E, NAB1, NDFIP1, NFKB2, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PECAM1, PIK3R1, PIK3R6, PIM1, PLCG1, PLCG2, PLIN2, PNP, POLB, 
PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, SFRP1, SGPL1, SHB, 
SMAD3, SMAD7, SMO, SOCS3, SOD1, SOX17, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TEK, TET2, 
TGFB1, THNSL2, THPO, TLR4, TLR5, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, 
XRCC6, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2 
development of 
blood cells 
ABCG1, ABL1, ACTN1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCHE, BCL3, BMP4, C6orf25, CADM1, CBFA2T3, CBL, CCL2, CD34, CD40, 
CD83, CD9, CDK2, CEBPA, CHRD, CITED2, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, 
EBP, ECSCR, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELF4, EP300, EPAS1, EPHA2, EPHA3, ERG, ERN1, ETS1, ETS2, F5, FANCC, 
FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HBA1/HBA2, HHEX, HLA-DOA, HMGA1, HOXB4, 






ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, 
LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, MYH11, MYO1E, NAB1, NDFIP1, NFKB2, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PECAM1, PIK3R1, PIK3R6, PIM1, PLCG1, PLCG2, PLIN2, PNP, POLB, 
PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, SFRP1, SGPL1, SHB, 
SMAD3, SMAD7, SMO, SOCS3, SOD1, SOX17, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TEK, TET2, 
TGFB1, THNSL2, THPO, TLR4, TLR5, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, 
XRCC6, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2 
ABCG1, ABL1, ACTN1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCHE, BCL3, BMP4, C6orf25, CADM1, CBFA2T3, CBL, CCL2, CD34, CD40, 
CD83, CD9, CDK2, CEBPA, CHRD, CITED2, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, 
EBP, ECSCR, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELF4, EP300, EPAS1, EPHA2, EPHA3, ERG, ERN1, ETS1, ETS2, F5, FANCC, 
FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HBA1/HBA2, HHEX, HLA-DOA, HMGA1, HOXB4, 
ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, 
ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, 
LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, MYH11, MYO1E, NAB1, NDFIP1, NFKB2, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PECAM1, PIK3R1, PIK3R6, PIM1, PLCG1, PLCG2, PLIN2, PNP, POLB, 
PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, SFRP1, SGPL1, SHB, 
SMAD3, SMAD7, SMO, SOCS3, SOD1, SOX17, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TEK, TET2, 
TGFB1, THNSL2, THPO, TLR4, TLR5, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, 
XRCC6, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2 
development of 
blood cells 
ABL1, ADCYAP1R1, ADGRB1, ADGRG1, AGTPBP1, AGTR2, ALDH1A2, ALDH1A3, ANGPTL4, ANK3, AP1S2, APLP1, ARL3, BBS2, 
BCOR, BMP2, BMP4, BMP5, C1QB, CASP2, CBS/CBSL, CCL2, CDCA7L, CDH5, CDON, CEBPA, CHRD, COL11A2, COL5A1, COL5A2, 
CRISPLD2, CSF1, CSRNP1, CXCL12, CXCL14, CXCL3, CXCL8, CXCR4, CYP1B1, DBI, DDIT4, DDR1, DIO2, DLC1, DLL1, DLL4, DPCD, 
DSCAML1, EBF1, EBF2, EBF3, EDARADD, EDN1, EFNA5, EGFR, EGR1, EGR2, ENAM, EPHA2, EPHA7, ERBB4, EYA1, EYA4, EZR, 
FAIM2, FAT4, FGF1, FGF9, FGFR3, FLT4, FOXF1, FTO, FZD1, FZD2, FZD4, FZD6, FZD7, GAS1, GATA2, GATA3, GLI2, GNAQ, GNPAT, 
GRASP, GRSF1, HAND1, HES5, HEY1, HHEX, HOXB2, HOXB3, HOXB4, HPRT1, ID2, ID4, IFI16, IGSF3, IL6, IRX6, ITGA6, ITPR1, JAG1, 
JAG2, KAT2A, KAT6A, KDM6B, KDR, KIF1A, KLF2, LAMA3, LAMB1, LDLR, LIF, LIMK2, LMX1B, LRRK2, MAFB, MAOA, MAP3K1, 
MARCKSL1, MDFI, MDGA1, MECOM, MEOX2, MITF, MKKS, MLLT4, MMP14, MSC, MSX1, MYC, MYO16, MYO6, MYO7A, NCAM2, 
NDEL1, NDUFS4, NFKBIA, NOTCH1, NOTCH3, NTN1, NUMB, OSR2, PAFAH1B1, PCSK5, PDE6B, PDGFB, PDGFRA, PLAU, PLCB1, 
POLB, POU6F1, PPP2R3A, PPP2R5B, PRDM1, PRNP, PROX1, PRRX1, PTPN11, PVRL1, RAB17, RARA, RARG, RDH10, RENBP, RIPK3, 
ROBO3, ROR2, S1PR1, S1PR2, SEMA4C, SEMA5A, SEMA6A, SERPINE1, SFRP1, SGPL1, SH3PXD2B, SHANK3, SHROOM4, SKI, 
SLC17A7, SLC1A3, SLIT2, SMAD7, SMO, SNAI2, SNCA, SOS1, SOX8, SPRY2, SRC, SRRM4, ST8SIA2, ST8SIA4, STAM, SUMO1, 
TACC1, TBX19, TBX2, TBX3, TCF15, TCF21, TCF4, TCF7L1, TGFB1, TGFB3, THBD, THBS2, THRB, TIMP2, TLE1, TM4SF1, TNC, TNF, 
TNFRSF11B, TNFRSF12A, TRAF4, TRIO, TRNP1, TSKU, UBE3A, UNC5C, VANGL2, VEGFC, WT1, ZNF335, ZNF423 
development of 
body axis 
ABL1, ADCYAP1R1, ADGRB1, ADGRG1, AGTPBP1, AGTR2, ALDH1A2, ALDH1A3, ANGPTL4, ANK3, AP1S2, APLP1, ARL3, BBS2, 
BCOR, BMP2, BMP4, BMP5, C1QB, CASP2, CBS/CBSL, CCL2, CDCA7L, CDH5, CDON, CEBPA, CHRD, COL11A2, COL5A1, COL5A2, 
CRISPLD2, CSF1, CSRNP1, CXCL12, CXCL14, CXCL3, CXCL8, CXCR4, CYP1B1, DBI, DDIT4, DDR1, DIO2, DLC1, DLL1, DLL4, DPCD, 
DSCAML1, EBF1, EBF2, EBF3, EDARADD, EDN1, EFNA5, EGFR, EGR1, EGR2, ENAM, EPHA2, EPHA7, ERBB4, EYA1, EYA4, EZR, 
FAIM2, FAT4, FGF1, FGF9, FGFR3, FLT4, FOXF1, FTO, FZD1, FZD2, FZD4, FZD6, FZD7, GAS1, GATA2, GATA3, GLI2, GNAQ, GNPAT, 
GRASP, GRSF1, HAND1, HES5, HEY1, HHEX, HOXB2, HOXB3, HOXB4, HPRT1, ID2, ID4, IFI16, IGSF3, IL6, IRX6, ITGA6, ITPR1, JAG1, 
JAG2, KAT2A, KAT6A, KDM6B, KDR, KIF1A, KLF2, LAMA3, LAMB1, LDLR, LIF, LIMK2, LMX1B, LRRK2, MAFB, MAOA, MAP3K1, 
MARCKSL1, MDFI, MDGA1, MECOM, MEOX2, MITF, MKKS, MLLT4, MMP14, MSC, MSX1, MYC, MYO16, MYO6, MYO7A, NCAM2, 
NDEL1, NDUFS4, NFKBIA, NOTCH1, NOTCH3, NTN1, NUMB, OSR2, PAFAH1B1, PCSK5, PDE6B, PDGFB, PDGFRA, PLAU, PLCB1, 
POLB, POU6F1, PPP2R3A, PPP2R5B, PRDM1, PRNP, PROX1, PRRX1, PTPN11, PVRL1, RAB17, RARA, RARG, RDH10, RENBP, RIPK3, 
ROBO3, ROR2, S1PR1, S1PR2, SEMA4C, SEMA5A, SEMA6A, SERPINE1, SFRP1, SGPL1, SH3PXD2B, SHANK3, SHROOM4, SKI, 
SLC17A7, SLC1A3, SLIT2, SMAD7, SMO, SNAI2, SNCA, SOS1, SOX8, SPRY2, SRC, SRRM4, ST8SIA2, ST8SIA4, STAM, SUMO1, 
TACC1, TBX19, TBX2, TBX3, TCF15, TCF21, TCF4, TCF7L1, TGFB1, TGFB3, THBD, THBS2, THRB, TIMP2, TLE1, TM4SF1, TNC, TNF, 
TNFRSF11B, TNFRSF12A, TRAF4, TRIO, TRNP1, TSKU, UBE3A, UNC5C, VANGL2, VEGFC, WT1, ZNF335, ZNF423 
development of 
body axis 
ABL1, ACE, ADA, ADM, ADRA2B, ADRM1, AEBP1, AGTR1, AGTR2, AKR1B1, ALDH1A2, ANPEP, APLN, AR, ARHGAP1, ARHGEF7, 
ARL3, ASAH1, ATE1, ATP7B, BCL3, BCOR, BECN1, BICC1, BMP2, BMP4, BMP5, BTRC, C11orf73, CADM1, CALCRL, CAMK2D, CASP7, 
CASQ1, CAV3, CCL11, CCL2, CD40, CD83, CDC25A, CDH5, CDK2, CEBPA, CFL2, CHRDL2, CIC, CITED2, CLU, CNTRL, COL5A1, 
CRELD1, CSF1, CSRP3, CTC1, CX3CL1, CXADR, CXCL12, CXCL3, CXCR4, DACT2, DCHS1, DDR1, DLC1, DLL1, DLL4, DMC1, DNAAF3, 
DSG2, DUSP1, EDN1, EDNRB, EFNB1, EGFR, EGR1, EGR2, EGR3, EIF3M, ENG, EP300, EPAS1, EPHB4, ERBB4, ERCC2, ERG, ERN1, 
ERRFI1, ESR1, ESRRG, ETS1, ETV1, EYA1, EZR, F5, FAT4, FBN1, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGFRL1, FKBP4, FLI1, FLT1, 
FLT4, FMNL2, FOXF1, FURIN, FZD1, FZD2, FZD7, GAB1, GAS1, GATA3, GCNT1, GFRA1, GIT1, GLCE, GLI2, GLIS2, GLIS3, GNAQ, 
GNRH1, GSTZ1, HAND1, HBEGF, HDAC6, HEY1, HEYL, HHEX, HLX, HOPX, HOXB4, ICAM1, ID1, ID2, ID3, ID4, IFITM2, IL2RB, IL4R, IL6, 
IL6R, ILDR2, IRF1, JAG1, JAK2, JARID2, KAT6A, KDR, KIT, KITLG, KL, KLF6, KLHL41, KRT8, LCP2, LFNG, LIF, LIPA, LMO2, LMX1B, 
LRRC8A, LSR, LY6E, MAFB, MAN2A1, MAP2K5, MAP3K1, MAPK11, MARCKSL1, MECOM, MEOX1, MKKS, MLLT11, MMP14, MST1R, 
MSX1, MYBL1, MYC, MYD88, MYH11, MYLK3, MYO1E, MYOZ1, MYPN, NAB1, NCOA3, NEB, NFATC4, NFKB2, NGF, NOS3, NOTCH1, 
NOTCH3, NPR1, NTN1, ODC1, PBX3, PCSK5, PDE2A, PDE3B, PDGFB, PDGFRA, PDGFRB, PDPN, PHF2, PIM1, PKD1L1, PKP2, PLAU, 
PLCB1, PLCE1, PLXND1, POLB, POU6F1, PRDM1, PRDX2, PRKX, PROX1, PTCD2, PTGES, PTH1R, PTN, PTPN11, PTPRN2, PXN, 
RAMP2, RAPGEF3, RARA, RASSF1, RDH10, RET, RIPK3, ROR2, RRAS2, S1PR1, S1PR2, SAMD9L, SELE, SERPINE1, SFRP1, SGPL1, 
SH3PXD2B, SIN3B, SLC30A2, SLC5A1, SLC8A1, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SOCS3, SOD1, SOS1, SOX17, SOX18, SOX8, 
SPRY1, SPRY2, SRC, STAT6, SUFU, TAL1, TBX2, TBX3, TCF21, TCF3, TEK, TET2, TF, TGFB1, TGFB3, THPO, TIMP2, TLR4, TLX1, 
TMEM67, TMOD3, TNF, TNFRSF11B, TNNI1, TNS2, TRAF4, TRIM63, TSHZ3, TXN2, UBE3A, UPB1, UTRN, VANGL2, VCL, VEGFC, VIP, 
WFS1, WT1, XIRP1, XIRP2, XRCC6, ZFP36L1, ZFPM1, ZFPM2, ZP3 
development of 
body trunk 
ABL1, ACE, ADA, ADM, ADRA2B, ADRM1, AEBP1, AGTR1, AGTR2, AKR1B1, ALDH1A2, ANPEP, APLN, AR, ARHGAP1, ARHGEF7, 
ARL3, ASAH1, ATE1, ATP7B, BCL3, BCOR, BECN1, BICC1, BMP2, BMP4, BMP5, BTRC, C11orf73, CADM1, CALCRL, CAMK2D, CASP7, 
CASQ1, CAV3, CCL11, CCL2, CD40, CD83, CDC25A, CDH5, CDK2, CEBPA, CFL2, CHRDL2, CIC, CITED2, CLU, CNTRL, COL5A1, 
CRELD1, CSF1, CSRP3, CTC1, CX3CL1, CXADR, CXCL12, CXCL3, CXCR4, DACT2, DCHS1, DDR1, DLC1, DLL1, DLL4, DMC1, DNAAF3, 
DSG2, DUSP1, EDN1, EDNRB, EFNB1, EGFR, EGR1, EGR2, EGR3, EIF3M, ENG, EP300, EPAS1, EPHB4, ERBB4, ERCC2, ERG, ERN1, 
ERRFI1, ESR1, ESRRG, ETS1, ETV1, EYA1, EZR, F5, FAT4, FBN1, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGFRL1, FKBP4, FLI1, FLT1, 
FLT4, FMNL2, FOXF1, FURIN, FZD1, FZD2, FZD7, GAB1, GAS1, GATA3, GCNT1, GFRA1, GIT1, GLCE, GLI2, GLIS2, GLIS3, GNAQ, 
GNRH1, GSTZ1, HAND1, HBEGF, HDAC6, HEY1, HEYL, HHEX, HLX, HOPX, HOXB4, ICAM1, ID1, ID2, ID3, ID4, IFITM2, IL2RB, IL4R, IL6, 
IL6R, ILDR2, IRF1, JAG1, JAK2, JARID2, KAT6A, KDR, KIT, KITLG, KL, KLF6, KLHL41, KRT8, LCP2, LFNG, LIF, LIPA, LMO2, LMX1B, 
LRRC8A, LSR, LY6E, MAFB, MAN2A1, MAP2K5, MAP3K1, MAPK11, MARCKSL1, MECOM, MEOX1, MKKS, MLLT11, MMP14, MST1R, 
MSX1, MYBL1, MYC, MYD88, MYH11, MYLK3, MYO1E, MYOZ1, MYPN, NAB1, NCOA3, NEB, NFATC4, NFKB2, NGF, NOS3, NOTCH1, 
NOTCH3, NPR1, NTN1, ODC1, PBX3, PCSK5, PDE2A, PDE3B, PDGFB, PDGFRA, PDGFRB, PDPN, PHF2, PIM1, PKD1L1, PKP2, PLAU, 
PLCB1, PLCE1, PLXND1, POLB, POU6F1, PRDM1, PRDX2, PRKX, PROX1, PTCD2, PTGES, PTH1R, PTN, PTPN11, PTPRN2, PXN, 
RAMP2, RAPGEF3, RARA, RASSF1, RDH10, RET, RIPK3, ROR2, RRAS2, S1PR1, S1PR2, SAMD9L, SELE, SERPINE1, SFRP1, SGPL1, 
SH3PXD2B, SIN3B, SLC30A2, SLC5A1, SLC8A1, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SOCS3, SOD1, SOS1, SOX17, SOX18, SOX8, 
SPRY1, SPRY2, SRC, STAT6, SUFU, TAL1, TBX2, TBX3, TCF21, TCF3, TEK, TET2, TF, TGFB1, TGFB3, THPO, TIMP2, TLR4, TLX1, 
TMEM67, TMOD3, TNF, TNFRSF11B, TNNI1, TNS2, TRAF4, TRIM63, TSHZ3, TXN2, UBE3A, UPB1, UTRN, VANGL2, VCL, VEGFC, VIP, 
WFS1, WT1, XIRP1, XIRP2, XRCC6, ZFP36L1, ZFPM1, ZFPM2, ZP3 
development of 
body trunk 
ADAR, AVPR1A, AVPR2, BCHE, CD40, CEBPA, CSF1, CSF3R, CTC1, DLL1, EBF1, EGFR, EGR1, FLT3LG, GATA2, GATA3, HDAC7, 
HOXB4, IKBKB, IL2RB, IL33, IL6, IL6R, JAG1, JAK2, KIT, KITLG, LFNG, LGMN, MAP3K8, MERTK, PECAM1, PLCG2, PRDM1, PRKAA1, 
PTPN11, RARA, SBDS, SELE, TAL1, TCF3, TEK, THPO, TNF, WT1, ZFPM1 
development of 
bone marrow 
ADAR, AVPR1A, AVPR2, BCHE, CD40, CEBPA, CSF1, CSF3R, CTC1, DLL1, EBF1, EGFR, EGR1, FLT3LG, GATA2, GATA3, HDAC7, 
HOXB4, IKBKB, IL2RB, IL33, IL6, IL6R, JAG1, JAK2, KIT, KITLG, LFNG, LGMN, MAP3K8, MERTK, PECAM1, PLCG2, PRDM1, PRKAA1, 






ADAR, AVPR1A, AVPR2, BCHE, CD40, CEBPA, CSF1, CSF3R, CTC1, DLL1, EBF1, EGFR, EGR1, FLT3LG, GATA2, GATA3, HDAC7, 
HOXB4, IKBKB, IL2RB, IL33, IL6, IL6R, JAG1, JAK2, KIT, KITLG, LFNG, LGMN, MAP3K8, MERTK, PECAM1, PLCG2, PRDM1, PRKAA1, 
PTPN11, RARA, SBDS, SELE, TAL1, TCF3, TEK, THPO, TNF, WT1, ZFPM1 
development of 
bone marrow 
ABL1, ADAM22, ADAM23, ADCYAP1R1, ADGRA2, ADGRB1, ADGRG1, AGTPBP1, AGTR2, ALDH1A2, ALDH1A3, ALDH3A2, ANK3, 
APLP1, B3GNT5, BBS2, BMP2, BMP4, BMP5, CASP2, CBS/CBSL, CDCA7L, CDON, CHRD, CITED2, CTF1, CXCL12, CXCL3, CXCR4, 
DBI, DDIT4, DLC1, DLL1, DPCD, DSCAML1, EBF2, EBF3, EFNA5, EGFR, EGR1, EGR2, EIF2B3, ELP3, ENPP2, EPHA2, EPHA7, ERBB4, 
ERCC2, EZR, FAIM2, FAT4, FGFR3, FLT4, FTO, FZD6, GABRA4, GAS1, GFAP, GLI2, GNPAT, GPR17, GRASP, HES5, HEY1, HHEX, 
HPRT1, ID2, ID4, IL6, IRX6, ITGA6, ITPR1, JARID2, KAT2A, KDM6B, KIF1A, LIF, LMX1B, LRRK2, MAL, MAOA, MARCKSL1, MDGA1, 
MECOM, MEOX2, MKKS, MLLT4, MSX1, MYC, MYO16, NDEL1, NDN, NDUFS4, NOTCH1, NOTCH3, NTN1, NUMB, PAFAH1B1, PARK2, 
PBX3, PDGFRA, PLCB1, POU6F1, PRMT5, PRNP, PROX1, PTPN11, RAB17, RCAN1, RNH1, ROBO3, S100A8, S100A9, S1PR1, 
SEMA4C, SEMA5A, SH3GL2, SHANK3, SHROOM4, SKI, SLC17A7, SLC1A3, SLIT2, SMO, SNCA, SOX8, SRC, SRRM4, ST8SIA2, 
ST8SIA4, STAM, TACC1, TCF4, TGFB1, THBS2, THRB, TLR4, TLX1, TNC, TNF, TRIO, TRNP1, TSKU, TSPAN2, UBE3A, UNC5C, VEGFC, 




ABL1, ACTN1, ADAR, ADM, ADRM1, AVPR1A, AVPR2, BBS2, BMP1, BMP2, BMP4, C6orf25, CCL11, CCL2, CD38, CEBPA, CHPF, 
CHSY1, CITED2, COL11A2, CSF1, CSF3R, CXCL8, CYP1B1, DLK1, DLL4, DZIP1, EBF1, EDN1, EGFR, EGR1, EP300, ETV1, FGFR3, 
GAS1, GATA2, GLI2, GNPDA1, HAND1, HBA1/HBA2, HES5, HEY1, HOXB3, ICAM1, IGFBP2, IKBKB, IL33, IL6, IL6R, IMPAD1, INPP5D, 
IRF1, ITGB3, JDP2, KIT, KITLG, KLF4, LAMA3, LDLR, LGMN, LIF, MECOM, MIF, MITF, MKKS, MMP14, MSX1, MYC, NFATC4, NFKB2, 
NFKBIA, NOTCH1, NTRK1, PECAM1, PLEKHO1, POU5F1, PRDM1, PRKAR2B, PRRX1, PTH1R, PTPN11, RARA, RARG, ROR2, S100A8, 
SERPINE1, SFRP1, SFRP4, SH3PXD2A, SLN, SMAD3, SMAD7, SNAI2, SOCS3, SOD1, SOS1, SOX8, SRC, TAL1, TBX3, TGFB1, THBS2, 
THNSL2, TLR5, TMOD3, TNF, TNFRSF11B, TNFSF10, TRAF4, WT1, ZFPM1 
development of 
connective tissue 
ABL1, ADRM1, AVPR1A, AVPR2, BMP2, BMP4, CCL11, CCL2, CD38, CEBPA, CHSY1, CSF1, CXCL8, CYP1B1, DLK1, DZIP1, EBF1, 
EDN1, EGFR, EGR1, ETV1, FGFR3, GLI2, HEY1, ICAM1, IGFBP2, IKBKB, IL33, IL6, IMPAD1, INPP5D, JDP2, KIT, KITLG, KLF4, LAMA3, 
LDLR, LGMN, LIF, MIF, MITF, MYC, NFATC4, NFKB2, NFKBIA, NOTCH1, NTRK1, PLEKHO1, POU5F1, PRDM1, PTH1R, PTPN11, RARG, 
ROR2, S100A8, SERPINE1, SFRP1, SFRP4, SH3PXD2A, SLN, SMAD3, SMAD7, SOCS3, SOD1, SOX8, SRC, TBX3, TGFB1, THNSL2, 




ABL1, ADRM1, AVPR1A, AVPR2, BMP2, BMP4, CCL11, CCL2, CD38, CEBPA, CHSY1, CSF1, CXCL8, CYP1B1, DLK1, DZIP1, EBF1, 
EDN1, EGFR, EGR1, ETV1, FGFR3, GLI2, HEY1, ICAM1, IGFBP2, IKBKB, IL33, IL6, IMPAD1, INPP5D, JDP2, KIT, KITLG, KLF4, LAMA3, 
LDLR, LGMN, LIF, MIF, MITF, MYC, NFATC4, NFKB2, NFKBIA, NOTCH1, NTRK1, PLEKHO1, POU5F1, PRDM1, PTH1R, PTPN11, RARG, 
ROR2, S100A8, SERPINE1, SFRP1, SFRP4, SH3PXD2A, SLN, SMAD3, SMAD7, SOCS3, SOD1, SOX8, SRC, TBX3, TGFB1, THNSL2, 




ABL1, ADRM1, AVPR1A, AVPR2, BMP2, BMP4, CCL11, CCL2, CD38, CEBPA, CHSY1, CSF1, CXCL8, CYP1B1, DLK1, DZIP1, EBF1, 
EDN1, EGFR, EGR1, ETV1, FGFR3, GLI2, HEY1, ICAM1, IGFBP2, IKBKB, IL33, IL6, IMPAD1, INPP5D, JDP2, KIT, KITLG, KLF4, LAMA3, 
LDLR, LGMN, LIF, MIF, MITF, MYC, NFATC4, NFKB2, NFKBIA, NOTCH1, NTRK1, PLEKHO1, POU5F1, PRDM1, PTH1R, PTPN11, RARG, 
ROR2, S100A8, SERPINE1, SFRP1, SFRP4, SH3PXD2A, SLN, SMAD3, SMAD7, SOCS3, SOD1, SOX8, SRC, TBX3, TGFB1, THNSL2, 




ABL1, ADRM1, AVPR1A, AVPR2, BMP2, BMP4, CCL11, CCL2, CD38, CEBPA, CHSY1, CSF1, CXCL8, CYP1B1, DLK1, DZIP1, EBF1, 
EDN1, EGFR, EGR1, ETV1, FGFR3, GLI2, HEY1, ICAM1, IGFBP2, IKBKB, IL33, IL6, IMPAD1, INPP5D, JDP2, KIT, KITLG, KLF4, LAMA3, 
LDLR, LGMN, LIF, MIF, MITF, MYC, NFATC4, NFKB2, NFKBIA, NOTCH1, NTRK1, PLEKHO1, POU5F1, PRDM1, PTH1R, PTPN11, RARG, 
ROR2, S100A8, SERPINE1, SFRP1, SFRP4, SH3PXD2A, SLN, SMAD3, SMAD7, SOCS3, SOD1, SOX8, SRC, TBX3, TGFB1, THNSL2, 




ABL1, ADGRF5, ADORA1, AMOT, ANXA1, APOL1, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, ATG3, 
AVPR1A, BECN1, BMP4, BOP1, CAV3, CCL11, CCL2, CDC25B, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, COL5A3, CUL3, 
CXCL12, CXCL8, DAB2, DBN1, DGKA, DLC1, DPYSL3, DSTN, EDN1, EGFR, EIF2A, EML2, ERP29, FES, FGF1, FHIT, FKBP4, GNAQ, 
GNG2, GPI, GPR4, HCLS1, HDAC6, ICAM1, IKBKB, ITGB3, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, MALSU1, 
MAP1LC3A, MAP3K1, MAP7D3, MAPK11, MCF2L, MIF, MKKS, MRPL14, MSRB2, MYC, MYH11, MYOC, NOS3, NOX4, NPR1, NTRK1, 
NUBPL, PAFAH1B1, PALLD, PARK7, PECAM1, PEX11A, PEX19, PID1, PIK3R1, PIKFYVE, PIN1, PLAU, PPARGC1B, PREX1, PRKCH, 
PTGER4, PTH1R, PTPN11, PXN, RAPGEF3, RASSF1, RGCC, RHOD, S1PR1, S1PR2, SELE, SGK1, SH3PXD2A, SKIL, SLIRP, SLIT2, 




ADA, ALDH1A2, BCOR, BMP2, BMP4, CADM1, CEBPA, CITED2, CLU, COL11A2, CSF1, CSRNP1, DCHS1, EDARADD, EDNRB, EGFR, 
ENAM, EP300, ERG, ERN1, ETV1, EYA1, FAT4, FGF1, FGF9, FGFR3, FOXF1, FURIN, FZD1, FZD2, GAS1, GATA3, GLI2, GLIS3, HAND1, 
HHEX, HLX, ID2, IL6, IL6R, ILDR2, ITGA6, ITGB4, JAG2, JARID2, KIT, KRT8, LAMA3, LAMB1, LIMK2, LSR, MAN2A1, MEOX2, MSC, 
MSX1, MYD88, NFKB2, NFKBIA, NOTCH1, OSR2, PDE3B, PDGFRA, PHF2, PLAU, POLB, PRRX1, PTCD2, PTPN11, RDH10, RET, 
SFRP1, SGPL1, SKI, SMAD3, SMAD7, SMO, SNAI2, SOCS3, SOS1, SOX17, SUMO1, TBX2, TBX3, TCF21, TGFB1, TGFB3, TLR4, 
TMOD3, TNFRSF11B, UPB1, VANGL2, VEGFC 
development of 
digestive system 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHA2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, 
IL6, ITGB3, KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, 
ODC1, PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, 
RCAN1, RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMOC2, SNAI2, 
SPRED1, SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
development of 
endothelial tissue 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHA2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, 
IL6, ITGB3, KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, 
ODC1, PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, 
RCAN1, RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMOC2, SNAI2, 
SPRED1, SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
development of 
endothelial tissue 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, ADRM1, AGGF1, AGTR2, ALDH1A2, ANGPTL4, ANPEP, ANTXR2, AR, ARHGAP24, 
ATPIF1, BMP2, BMP4, CBL, CCL11, CCL2, CD34, CD40, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, CXCR4, DAB2, DACT2, 
DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, ENG, ENPP2, EPHA2, EPHB4, ERN1, ESR1, F11R, FGF1, FGF9, 
FGFR3, FLT1, FLT4, FOXF1, GAB1, GBP1, GLI2, GRSF1, HBEGF, HEY1, HEYL, HHEX, HOXB2, HOXB4, ID1, IL4R, IL6, ITGB3, JAG1, 
JAG2, JMJD1C, KDR, KIT, KITLG, KLF2, KLF4, KRT8, LAMA3, LAMB1, LFNG, LIPA, LRPAP1, MAP3K1, MEOX2, MERTK, METAP2, MITF, 
MMP14, MYC, MYO1E, NCOA3, NFKBIA, NGF, NOS3, NOTCH1, NRARP, NTN1, NTRK1, ODC1, PALLD, PDE2A, PDGFB, PDGFRA, 
PECAM1, PIK3C2A, PIK3C2B, PIM1, PIN1, PLAUR, POU5F1, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, PTPN11, PXN, RARG, 
RCAN1, RCAN2, RGCC, RRAS2, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SLIT2, 
SMOC2, SNAI2, SOX8, SPRED1, SPRY2, SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TMEM67, TNF, TNFRSF11B, 
TNFRSF12A, TNFSF10, VASH2, VCL, VEGFC, VIP, VTN, WT1 
development of 
epithelial tissue 
ABL1, ACE, ACOX1, ADA, ADM, ADRA2B, ADRA2C, ADRM1, AGTR1, AGTR2, AKR1B1, ANPEP, APLN, APOB, AR, ARHGAP1, ARL3, 
ATP7B, BICC1, BMP2, BMP4, BMP5, BTRC, CADM1, CCL11, CDC25A, CDH5, CDK2, CEBPA, CITED2, CSF1, CX3CL1, CXCL12, CXCR4, 
DACT2, DCHS1, DDR1, DMC1, DPCD, DSG2, DUSP13, EGFR, EGR1, EIF2S2, EIF3M, ENG, EPAS1, ERBB4, ERF, ESR1, EYA1, EZR, 
FANCC, FAT4, FBN1, FGF9, FKBP4, FLT1, FLT4, FSTL3, GAB1, GAMT, GATA2, GATA3, GCNT1, GFRA1, GLI2, GLIS2, GNRH1, GSTZ1, 
HBEGF, HDAC6, HEYL, HMGA1, HSPA2, HTRA1, ICAM1, ID1, ID2, ID4, IFITM2, ITGA6, ITGAV, ITGB3, JAG1, JAG2, JAK2, JMJD1C, 
KATNAL1, KDR, KIT, KITLG, KL, KLF6, KMT2D, LFNG, LIF, LIFR, LIMK2, LIPE, LLGL2, LMX1B, LRRC8A, MAEL, MERTK, MIF, MKKS, 
MMP14, MST1R, MYBL1, MYC, MYO1E, NCOA3, NFKB2, NGF, NME5, NOS3, NOTCH1, NTN1, NTRK1, ODC1, PAFAH1B1, PAIP2, PARN, 
PCSK5, PDGFB, PDGFRA, PDGFRB, PLCE1, POMZP3, PRDM1, PRKX, PTCD2, PTH1R, PTN, PTPN11, PTPRN2, RAD51C, RAMP2, 
RARA, RDH10, RET, RGN, RNF8, RRAS2, RUVBL1, SERPINE1, SFMBT1, SFRP1, SGPL1, SLC30A2, SLC5A1, SLC8A1, SLIRP, SLIT2, 
SMAD3, SMO, SNAI2, SOCS3, SOD1, SOX17, SOX8, SPAG16, SPATA6, SPRY1, SPRY2, SRC, STAT6, TBX3, TCF21, TCP1, TDRP, 







ABL1, ADCYAP1R1, ADGRB1, ADGRG1, AGTPBP1, AGTR2, ALDH1A2, ALDH1A3, ANGPTL4, ANK3, AP1S2, APLP1, ARL3, BBS2, 
BCOR, BMP2, BMP4, BMP5, C1QB, CASP2, CBS/CBSL, CCL2, CDCA7L, CDH5, CDON, CEBPA, CHRD, COL11A2, COL5A1, COL5A2, 
CRISPLD2, CSF1, CSRNP1, CXCL12, CXCL14, CXCL3, CXCL8, CXCR4, CYP1B1, DBI, DDIT4, DDR1, DIO2, DLC1, DLL1, DLL4, DPCD, 
DSCAML1, EBF1, EBF2, EBF3, EDARADD, EDN1, EFNA5, EGFR, EGR1, EGR2, ENAM, EPHA2, EPHA7, ERBB4, EYA1, EYA4, EZR, 
FAIM2, FAT4, FGF1, FGF9, FGFR3, FLT4, FTO, FZD1, FZD2, FZD4, FZD6, GAS1, GATA2, GATA3, GLI2, GNAQ, GNPAT, GRASP, 
HAND1, HES5, HEY1, HHEX, HOXB3, HPRT1, ID2, ID4, IFI16, IGSF3, IL6, IRX6, ITGA6, ITPR1, JAG1, JAG2, KAT2A, KAT6A, KDM6B, 
KDR, KIF1A, KLF2, LAMA3, LAMB1, LIF, LIMK2, LMX1B, LRRK2, MAFB, MAOA, MAP3K1, MARCKSL1, MDGA1, MECOM, MEOX2, MITF, 
MKKS, MLLT4, MMP14, MSC, MSX1, MYC, MYO16, MYO6, MYO7A, NCAM2, NDEL1, NDUFS4, NFKBIA, NOTCH1, NOTCH3, NTN1, 
NUMB, OSR2, PAFAH1B1, PCSK5, PDE6B, PDGFB, PDGFRA, PLAU, PLCB1, POLB, POU6F1, PPP2R3A, PRDM1, PRNP, PROX1, 
PRRX1, PTPN11, PVRL1, RAB17, RARA, RARG, RDH10, RENBP, RIPK3, ROBO3, ROR2, S1PR1, S1PR2, SEMA4C, SEMA5A, SEMA6A, 
SERPINE1, SGPL1, SH3PXD2B, SHANK3, SHROOM4, SKI, SLC17A7, SLC1A3, SLIT2, SMAD7, SMO, SNAI2, SNCA, SOS1, SOX8, 
SPRY2, SRC, SRRM4, ST8SIA2, ST8SIA4, STAM, SUMO1, TACC1, TBX19, TBX2, TBX3, TCF15, TCF21, TCF4, TGFB1, TGFB3, THBD, 
THBS2, THRB, TIMP2, TLE1, TM4SF1, TNC, TNF, TNFRSF11B, TNFRSF12A, TRIO, TRNP1, TSKU, UBE3A, UNC5C, VANGL2, VEGFC, 
WT1, ZNF335, ZNF423 
development of 
head 
ABL1, ADCYAP1R1, ADGRB1, ADGRG1, AGTPBP1, AGTR2, ALDH1A2, ALDH1A3, ANGPTL4, ANK3, AP1S2, APLP1, ARL3, BBS2, 
BCOR, BMP2, BMP4, BMP5, C1QB, CASP2, CBS/CBSL, CCL2, CDCA7L, CDH5, CDON, CEBPA, CHRD, COL11A2, COL5A1, COL5A2, 
CRISPLD2, CSF1, CSRNP1, CXCL12, CXCL14, CXCL3, CXCL8, CXCR4, CYP1B1, DBI, DDIT4, DDR1, DIO2, DLC1, DLL1, DLL4, DPCD, 
DSCAML1, EBF1, EBF2, EBF3, EDARADD, EDN1, EFNA5, EGFR, EGR1, EGR2, ENAM, EPHA2, EPHA7, ERBB4, EYA1, EYA4, EZR, 
FAIM2, FAT4, FGF1, FGF9, FGFR3, FLT4, FTO, FZD1, FZD2, FZD4, FZD6, GAS1, GATA2, GATA3, GLI2, GNAQ, GNPAT, GRASP, 
HAND1, HES5, HEY1, HHEX, HOXB3, HPRT1, ID2, ID4, IFI16, IGSF3, IL6, IRX6, ITGA6, ITPR1, JAG1, JAG2, KAT2A, KAT6A, KDM6B, 
KDR, KIF1A, KLF2, LAMA3, LAMB1, LIF, LIMK2, LMX1B, LRRK2, MAFB, MAOA, MAP3K1, MARCKSL1, MDGA1, MECOM, MEOX2, MITF, 
MKKS, MLLT4, MMP14, MSC, MSX1, MYC, MYO16, MYO6, MYO7A, NCAM2, NDEL1, NDUFS4, NFKBIA, NOTCH1, NOTCH3, NTN1, 
NUMB, OSR2, PAFAH1B1, PCSK5, PDE6B, PDGFB, PDGFRA, PLAU, PLCB1, POLB, POU6F1, PPP2R3A, PRDM1, PRNP, PROX1, 
PRRX1, PTPN11, PVRL1, RAB17, RARA, RARG, RDH10, RENBP, RIPK3, ROBO3, ROR2, S1PR1, S1PR2, SEMA4C, SEMA5A, SEMA6A, 
SERPINE1, SGPL1, SH3PXD2B, SHANK3, SHROOM4, SKI, SLC17A7, SLC1A3, SLIT2, SMAD7, SMO, SNAI2, SNCA, SOS1, SOX8, 
SPRY2, SRC, SRRM4, ST8SIA2, ST8SIA4, STAM, SUMO1, TACC1, TBX19, TBX2, TBX3, TCF15, TCF21, TCF4, TGFB1, TGFB3, THBD, 
THBS2, THRB, TIMP2, TLE1, TM4SF1, TNC, TNF, TNFRSF11B, TNFRSF12A, TRIO, TRNP1, TSKU, UBE3A, UNC5C, VANGL2, VEGFC, 
WT1, ZNF335, ZNF423 
development of 
head 
ATE1, BMP4, CITED2, CNTRL, CRELD1, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, MAPK11, 
NOTCH1, PCSK5, PDE2A, PLXND1, PRDM1, PROX1, PTPN11, ROR2, SMAD6, SMAD7, SMO, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
development of 
heart septum 
ATE1, BMP4, CITED2, CNTRL, CRELD1, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, MAPK11, 
NOTCH1, PCSK5, PDE2A, PLXND1, PRDM1, PROX1, PTPN11, ROR2, SMAD6, SMAD7, SMO, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
development of 
heart septum 
ATE1, BMP4, CITED2, CNTRL, CRELD1, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, MAPK11, 
NOTCH1, PCSK5, PDE2A, PLXND1, PRDM1, PROX1, PTPN11, ROR2, SMAD6, SMAD7, SMO, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
development of 
heart septum 
ATE1, BMP4, CITED2, CNTRL, CRELD1, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, MAPK11, 
NOTCH1, PCSK5, PDE2A, PLXND1, PRDM1, PROX1, PTPN11, ROR2, SMAD6, SMAD7, SMO, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
development of 
heart septum 
ATE1, BMP4, CITED2, CNTRL, CRELD1, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, MAPK11, 
NOTCH1, PCSK5, PDE2A, PLXND1, PRDM1, PROX1, PTPN11, ROR2, SMAD6, SMAD7, SMO, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
development of 
heart septum 
ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 
MLLT11, NAB1, NOTCH1, PECAM1, PIK3R1, PIM1, PLCG1, PLCG2, REL, SOX17, TAL1, TCF3, TCF4, TGFB1, THPO, TNF, VAV2, WT1, 




ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 
MLLT11, NAB1, NOTCH1, PECAM1, PIK3R1, PIM1, PLCG1, PLCG2, REL, SOX17, TAL1, TCF3, TCF4, TGFB1, THPO, TNF, VAV2, WT1, 




ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 
MLLT11, NAB1, NOTCH1, PECAM1, PIK3R1, PIM1, PLCG1, PLCG2, REL, SOX17, TAL1, TCF3, TCF4, TGFB1, THPO, TNF, VAV2, WT1, 




ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 
MLLT11, NAB1, NOTCH1, PECAM1, PIK3R1, PIM1, PLCG1, PLCG2, REL, SOX17, TAL1, TCF3, TCF4, TGFB1, THPO, TNF, VAV2, WT1, 




ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 
MLLT11, NAB1, NOTCH1, PECAM1, PIK3R1, PIM1, PLCG1, PLCG2, REL, SOX17, TAL1, TCF3, TCF4, TGFB1, THPO, TNF, VAV2, WT1, 




ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 





ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 





ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 





ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 





ABL1, ADAR, BCHE, CBFA2T3, CD83, CSF1, CSF3R, CXCL12, CXCR4, DLL1, EBF1, EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, 
F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HOXB4, ID3, IL2RB, IL4R, IL6, IL6R, IRF1, JAK2, KIT, KITLG, LCP2, LFNG, LMO2, LYN, 





ABCG2, ABL1, ADAR, AVPR1A, AVPR2, BCHE, CBFA2T3, CD40, CD83, CEBPA, CSF1, CSF3R, CTC1, CXCL12, CXCR4, DLL1, EBF1, 
EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HDAC7, HOXB4, ID3, IKBKB, IL2RB, 
IL33, IL4R, IL6, IL6R, IRF1, JAG1, JAK2, KIT, KITLG, LCP2, LFNG, LGMN, LMO2, LYN, MAP3K8, MERTK, MLLT11, NAB1, NOTCH1, 
PECAM1, PIK3R1, PIM1, PLCG1, PLCG2, PRDM1, PRKAA1, PTPN11, RARA, REL, SBDS, SELE, SOX17, TAL1, TCF3, TCF4, TEK, 




ABCG2, ABL1, ADAR, AVPR1A, AVPR2, BCHE, CBFA2T3, CD40, CD83, CEBPA, CSF1, CSF3R, CTC1, CXCL12, CXCR4, DLL1, EBF1, 
EFNB1, EGFR, EGR1, EGR2, EGR3, ERG, ETS1, F5, FLI1, FLT3LG, FUT8, FZD7, GATA2, GATA3, HDAC7, HOXB4, ID3, IKBKB, IL2RB, 
IL33, IL4R, IL6, IL6R, IRF1, JAG1, JAK2, KIT, KITLG, LCP2, LFNG, LGMN, LMO2, LYN, MAP3K8, MERTK, MLLT11, NAB1, NOTCH1, 
PECAM1, PIK3R1, PIM1, PLCG1, PLCG2, PRDM1, PRKAA1, PTPN11, RARA, REL, SBDS, SELE, SOX17, TAL1, TCF3, TCF4, TEK, 







ABCG1, ABL1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCL3, BMP4, CADM1, CBFA2T3, CBL, CCL2, CD40, CD83, CD9, CDK2, CEBPA, 
CHRD, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, ECSCR, EFNB1, EFNB2, EGR1, 
EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ERN1, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, 
LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, 
MYH11, NAB1, NDFIP1, NFKB2, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PLCG1, 
PLCG2, PLIN2, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, 
SFRP1, SMAD3, SMAD7, SMO, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, THNSL2, TLR4, 
TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
development of 
leukocytes 
ABCG1, ABL1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCL3, BMP4, CADM1, CBFA2T3, CBL, CCL2, CD40, CD83, CD9, CDK2, CEBPA, 
CHRD, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, ECSCR, EFNB1, EFNB2, EGR1, 
EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ERN1, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, 
LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, 
MYH11, NAB1, NDFIP1, NFKB2, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PLCG1, 
PLCG2, PLIN2, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, 
SFRP1, SMAD3, SMAD7, SMO, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, THNSL2, TLR4, 
TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
development of 
leukocytes 
ABCG1, ABL1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCL3, BMP4, CADM1, CBFA2T3, CBL, CCL2, CD40, CD83, CD9, CDK2, CEBPA, 
CHRD, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, ECSCR, EFNB1, EFNB2, EGR1, 
EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ERN1, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, 
LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, 
MYH11, NAB1, NDFIP1, NFKB2, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PLCG1, 
PLCG2, PLIN2, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, 
SFRP1, SMAD3, SMAD7, SMO, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, THNSL2, TLR4, 
TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
development of 
leukocytes 
ABCG1, ABL1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCL3, BMP4, CADM1, CBFA2T3, CBL, CCL2, CD40, CD83, CD9, CDK2, CEBPA, 
CHRD, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, ECSCR, EFNB1, EFNB2, EGR1, 
EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ERN1, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, 
LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, 
MYH11, NAB1, NDFIP1, NFKB2, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PLCG1, 
PLCG2, PLIN2, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, 
SFRP1, SMAD3, SMAD7, SMO, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, THNSL2, TLR4, 
TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
development of 
leukocytes 
ABCG1, ABL1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCL3, BMP4, CADM1, CBFA2T3, CBL, CCL2, CD40, CD83, CD9, CDK2, CEBPA, 
CHRD, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, ECSCR, EFNB1, EFNB2, EGR1, 
EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ERN1, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, 
LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, 
MYH11, NAB1, NDFIP1, NFKB2, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PLCG1, 
PLCG2, PLIN2, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, 
SFRP1, SMAD3, SMAD7, SMO, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, THNSL2, TLR4, 
TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
development of 
leukocytes 
ABCG1, ABL1, ADA, ADAR, ADM, ANGPTL4, ANXA1, BCL3, BMP4, CADM1, CBFA2T3, CBL, CCL2, CD40, CD83, CD9, CDK2, CEBPA, 
CHRD, CSF1, CSF3R, CXCL1, CXCL12, CXCR4, DGKA, DLL1, DLL4, DNMT1, DOCK8, DTX1, EBF1, ECSCR, EFNB1, EFNB2, EGR1, 
EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ERN1, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, FUT8, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, ITGB3, ITPKB, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMA3, LCP2, 
LDLR, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MAP3K8, MERTK, MIF, MLLT11, MMP14, MSC, MYD88, 
MYH11, NAB1, NDFIP1, NFKB2, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PLCG1, 
PLCG2, PLIN2, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, RARA, REL, RIPK3, S1PR1, SART1, 
SFRP1, SMAD3, SMAD7, SMO, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, THNSL2, TLR4, 
TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
development of 
leukocytes 
ABL1, ACVRL1, ADA, ADAR, ADM, ADRM1, AVPR1A, AVPR2, BCHE, BCL3, CD40, CD83, CD9, CEBPA, CITED2, CSF1, CSF3R, CTC1, 
CXCL12, CXCL8, CXCR4, DLL1, DLL4, DOCK8, EBF1, EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ETS1, EYA1, F5, 
FGF1, FGFR3, FLI1, FLT1, FLT3LG, FLT4, FZD7, GATA2, GATA3, HDAC7, HOXB4, ID2, ID3, IKBKB, IL2RB, IL4R, IL6, IL6R, IRF1, JAG1, 
JAK2, JARID2, KDR, KIT, KITLG, LCP2, LFNG, LGMN, LMO2, LYN, MAFB, MERTK, MLLT11, NAB1, NFKB2, NOTCH1, PDPN, PECAM1, 
PIM1, POLB, PRDX2, PROX1, PTPN11, RAMP1, RARA, REL, RIPK3, SAMD9L, SELE, SOX18, SPRED1, TAL1, TCF21, TCF3, TET2, 
TGFB1, THPO, TLX1, TMEM204, TNF, TNFRSF11B, VEGFC, WT1, XRCC6, ZFPM1 
development of 
lymphatic system 
ABL1, ACVRL1, ADA, ADAR, ADM, ADRM1, AVPR1A, AVPR2, BCHE, BCL3, CD40, CD83, CD9, CEBPA, CITED2, CSF1, CSF3R, CTC1, 
CXCL12, CXCL8, CXCR4, DLL1, DLL4, DOCK8, EBF1, EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ETS1, EYA1, F5, 
FGF1, FGFR3, FLI1, FLT1, FLT3LG, FLT4, FZD7, GATA2, GATA3, HDAC7, HOXB4, ID2, ID3, IKBKB, IL2RB, IL4R, IL6, IL6R, IRF1, JAG1, 
JAK2, JARID2, KDR, KIT, KITLG, LCP2, LFNG, LGMN, LMO2, LYN, MAFB, MERTK, MLLT11, NAB1, NFKB2, NOTCH1, PDPN, PECAM1, 
PIM1, POLB, PRDX2, PROX1, PTPN11, RAMP1, RARA, REL, RIPK3, SAMD9L, SELE, SOX18, SPRED1, TAL1, TCF21, TCF3, TET2, 
TGFB1, THPO, TLX1, TMEM204, TNF, TNFRSF11B, VEGFC, WT1, XRCC6, ZFPM1 
development of 
lymphatic system 
ABL1, ACVRL1, ADA, ADAR, ADM, ADRM1, AVPR1A, AVPR2, BCHE, BCL3, CD40, CD83, CD9, CEBPA, CITED2, CSF1, CSF3R, CTC1, 
CXCL12, CXCL8, CXCR4, DLL1, DLL4, DOCK8, EBF1, EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ETS1, EYA1, F5, 
FGF1, FGFR3, FLI1, FLT1, FLT3LG, FLT4, FZD7, GATA2, GATA3, HDAC7, HOXB4, ID2, ID3, IKBKB, IL2RB, IL4R, IL6, IL6R, IRF1, JAG1, 
JAK2, JARID2, KDR, KIT, KITLG, LCP2, LFNG, LGMN, LMO2, LYN, MAFB, MERTK, MLLT11, NAB1, NFKB2, NOTCH1, PDPN, PECAM1, 
PIM1, POLB, PRDX2, PROX1, PTPN11, RAMP1, RARA, REL, RIPK3, SAMD9L, SELE, SOX18, SPRED1, TAL1, TCF21, TCF3, TET2, 
TGFB1, THPO, TLX1, TMEM204, TNF, TNFRSF11B, VEGFC, WT1, XRCC6, ZFPM1 
development of 
lymphatic system 
ABL1, ACVRL1, ADA, ADM, ADRM1, BCL3, CD40, CD83, CD9, CITED2, CSF1, CTC1, CXCL12, CXCL8, CXCR4, DLL1, DLL4, DOCK8, 
EDN1, EDNRB, EFNB1, EFNB2, EGR1, EGR2, EGR3, ETS1, EYA1, F5, FGF1, FGFR3, FLI1, FLT1, FLT4, FZD7, GATA3, HOXB4, ID2, ID3, 
IKBKB, IL2RB, IL4R, IRF1, JARID2, KDR, KIT, LCP2, LFNG, LMO2, LYN, MAFB, MLLT11, NAB1, NFKB2, NOTCH1, PDPN, PIM1, POLB, 
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PDCD1LG2, PIK3R1, PIK3R6, PIM1, PLCG1, PLCG2, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, 
REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, 





ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB2, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BECN1, BMP2, BMP4, CACNA1H, CADM1, CADPS2, CKB, CLMN, 
CLU, CNTNAP1, COLQ, CSF1, CTF1, CTNND2, CXCL12, CXCR4, DAB2IP, DBN1, DDAH1, DDR1, DLK1, DOCK1, DOK7, DPYSL3, 
DPYSL4, DYNLT1, EBF2, EBF3, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELMO1, EPB41L3, EPHA3, EPHA7, EPS8, ERBB4, 
EZR, FAIM2, FAM107A, FGFR3, FTO, FUT8, FZD1, GFRA1, GIT1, GLI2, GNPAT, GRASP, GRIN3A, HDAC6, HES5, HEY1, HPRT1, ICAM1, 
ID1, ID2, IKBKB, IL1R1, IL6, IRX6, ITGB3, ITPR1, JAK2, KDR, KIF1A, KITLG, KLF7, LAMB1, LIF, LIFR, LMX1B, LRRK2, LYN, LZTS1, 
MAFB, MDGA1, MKKS, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NLGN2, 
NOTCH1, NPTXR, NR4A2, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PBX3, PCM1, PDGFB, PDGFRA, PDGFRB, PIN1, 
PLAU, PLD2, PLXND1, PPP1R9B, PPP2CA, PRDM1, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PVRL1, PXN, 
RAB17, RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SHANK3, SKIL, SLC1A3, SLIT2, 
SMAD3, SNCA, SOD1, SPR, SRC, SRRM4, SS18L1, STAM, STIM2, STK38L, STMN3, STX3, SYNDIG1, SYP, TAL1, TGFB1, THBS2, 
TIAM1, TLX1, TNC, TNF, TNFRSF21, TRIM9, UBE3A, UCHL1, UCP2, UNC5C, UTRN, VANGL2, VAPA, VIP, WEE1, WISP2, ZDHHC8, 
ZNF335, ZNF423, ZSWIM6 
development of 
neurons 
ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB2, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BECN1, BMP2, BMP4, CACNA1H, CADM1, CADPS2, CKB, CLMN, 
CLU, CNTNAP1, COLQ, CSF1, CTF1, CTNND2, CXCL12, CXCR4, DAB2IP, DBN1, DDAH1, DDR1, DLK1, DOCK1, DOK7, DPYSL3, 
DPYSL4, DYNLT1, EBF2, EBF3, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELMO1, EPB41L3, EPHA3, EPHA7, EPS8, ERBB4, 
EZR, FAIM2, FAM107A, FGFR3, FTO, FUT8, FZD1, GFRA1, GIT1, GLI2, GNPAT, GRASP, GRIN3A, HDAC6, HES5, HEY1, HPRT1, ICAM1, 
ID1, ID2, IKBKB, IL1R1, IL6, IRX6, ITGB3, ITPR1, JAK2, KDR, KIF1A, KITLG, KLF7, LAMB1, LIF, LIFR, LMX1B, LRRK2, LYN, LZTS1, 
MAFB, MDGA1, MKKS, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NLGN2, 
NOTCH1, NPTXR, NR4A2, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PBX3, PCM1, PDGFB, PDGFRA, PDGFRB, PIN1, 
PLAU, PLD2, PLXND1, PPP1R9B, PPP2CA, PRDM1, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PVRL1, PXN, 
RAB17, RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SHANK3, SKIL, SLC1A3, SLIT2, 
SMAD3, SNCA, SOD1, SPR, SRC, SRRM4, SS18L1, STAM, STIM2, STK38L, STMN3, STX3, SYNDIG1, SYP, TAL1, TGFB1, THBS2, 
TIAM1, TLX1, TNC, TNF, TNFRSF21, TRIM9, UBE3A, UCHL1, UCP2, UNC5C, UTRN, VANGL2, VAPA, VIP, WEE1, WISP2, ZDHHC8, 
ZNF335, ZNF423, ZSWIM6 
development of 
neurons 
ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB2, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BECN1, BMP2, BMP4, CACNA1H, CADM1, CADPS2, CKB, CLMN, 
CLU, CNTNAP1, COLQ, CSF1, CTF1, CTNND2, CXCL12, CXCR4, DAB2IP, DBN1, DDAH1, DDR1, DLK1, DOCK1, DOK7, DPYSL3, 
DPYSL4, DYNLT1, EBF2, EBF3, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELMO1, EPB41L3, EPHA3, EPHA7, EPS8, ERBB4, 
EZR, FAIM2, FAM107A, FGFR3, FTO, FUT8, FZD1, GFRA1, GIT1, GLI2, GNPAT, GRASP, GRIN3A, HDAC6, HES5, HEY1, HPRT1, ICAM1, 
ID1, ID2, IKBKB, IL1R1, IL6, IRX6, ITGB3, ITPR1, JAK2, KDR, KIF1A, KITLG, KLF7, LAMB1, LIF, LIFR, LMX1B, LRRK2, LYN, LZTS1, 
MAFB, MDGA1, MKKS, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NLGN2, 
NOTCH1, NPTXR, NR4A2, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PBX3, PCM1, PDGFB, PDGFRA, PDGFRB, PIN1, 
PLAU, PLD2, PLXND1, PPP1R9B, PPP2CA, PRDM1, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PVRL1, PXN, 
RAB17, RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SHANK3, SKIL, SLC1A3, SLIT2, 
SMAD3, SNCA, SOD1, SPR, SRC, SRRM4, SS18L1, STAM, STIM2, STK38L, STMN3, STX3, SYNDIG1, SYP, TAL1, TGFB1, THBS2, 
TIAM1, TLX1, TNC, TNF, TNFRSF21, TRIM9, UBE3A, UCHL1, UCP2, UNC5C, UTRN, VANGL2, VAPA, VIP, WEE1, WISP2, ZDHHC8, 
ZNF335, ZNF423, ZSWIM6 
development of 
neurons 
ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB2, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BECN1, BMP2, BMP4, CACNA1H, CADM1, CADPS2, CKB, CLMN, 
CLU, CNTNAP1, COLQ, CSF1, CTF1, CTNND2, CXCL12, CXCR4, DAB2IP, DBN1, DDAH1, DDR1, DLK1, DOCK1, DOK7, DPYSL3, 
DPYSL4, DYNLT1, EBF2, EBF3, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, ELMO1, EPB41L3, EPHA3, EPHA7, EPS8, ERBB4, 
EZR, FAIM2, FAM107A, FGFR3, FTO, FUT8, FZD1, GFRA1, GIT1, GLI2, GNPAT, GRASP, GRIN3A, HDAC6, HES5, HEY1, HPRT1, ICAM1, 
ID1, ID2, IKBKB, IL1R1, IL6, IRX6, ITGB3, ITPR1, JAK2, KDR, KIF1A, KITLG, KLF7, LAMB1, LIF, LIFR, LMX1B, LRRK2, LYN, LZTS1, 
MAFB, MDGA1, MKKS, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NLGN2, 
NOTCH1, NPTXR, NR4A2, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PBX3, PCM1, PDGFB, PDGFRA, PDGFRB, PIN1, 
PLAU, PLD2, PLXND1, PPP1R9B, PPP2CA, PRDM1, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PVRL1, PXN, 
RAB17, RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SHANK3, SKIL, SLC1A3, SLIT2, 
SMAD3, SNCA, SOD1, SPR, SRC, SRRM4, SS18L1, STAM, STIM2, STK38L, STMN3, STX3, SYNDIG1, SYP, TAL1, TGFB1, THBS2, 
TIAM1, TLX1, TNC, TNF, TNFRSF21, TRIM9, UBE3A, UCHL1, UCP2, UNC5C, UTRN, VANGL2, VAPA, VIP, WEE1, WISP2, ZDHHC8, 
ZNF335, ZNF423, ZSWIM6 
development of 
neurons 
ANGPTL4, CBFA2T3, CCL2, CD9, CEBPA, CSF1, CSF3R, EBF1, ECSCR, EGR1, ERN1, FLT3LG, GATA2, ID2, ID3, IKBKB, IL33, IL34, IL6, 
ITGB3, JAK2, KDR, KIT, KITLG, LDLR, LYN, MAFB, MAP3K8, MYD88, NFKB2, NFKBIA, PLCG1, PLCG2, PLIN2, PRKAA1, RARA, SMO, 






ANGPTL4, CBFA2T3, CCL2, CD9, CEBPA, CSF1, CSF3R, EBF1, ECSCR, EGR1, ERN1, FLT3LG, GATA2, ID2, ID3, IKBKB, IL33, IL34, IL6, 
ITGB3, JAK2, KDR, KIT, KITLG, LDLR, LYN, MAFB, MAP3K8, MYD88, NFKB2, NFKBIA, PLCG1, PLCG2, PLIN2, PRKAA1, RARA, SMO, 
TAL1, TGFB1, THNSL2, TNF, TNFRSF11B, TNFSF10, USP18 
development of 
phagocytes 
ANGPTL4, CBFA2T3, CCL2, CD9, CEBPA, CSF1, CSF3R, EBF1, ECSCR, EGR1, ERN1, FLT3LG, GATA2, ID2, ID3, IKBKB, IL33, IL34, IL6, 
ITGB3, JAK2, KDR, KIT, KITLG, LDLR, LYN, MAFB, MAP3K8, MYD88, NFKB2, NFKBIA, PLCG1, PLCG2, PLIN2, PRKAA1, RARA, SMO, 
TAL1, TGFB1, THNSL2, TNF, TNFRSF11B, TNFSF10, USP18 
development of 
phagocytes 
ANGPTL4, CBFA2T3, CCL2, CD9, CEBPA, CSF1, CSF3R, EBF1, ECSCR, EGR1, ERN1, FLT3LG, GATA2, ID2, ID3, IKBKB, IL33, IL34, IL6, 
ITGB3, JAK2, KDR, KIT, KITLG, LDLR, LYN, MAFB, MAP3K8, MYD88, NFKB2, NFKBIA, PLCG1, PLCG2, PLIN2, PRKAA1, RARA, SMO, 
TAL1, TGFB1, THNSL2, TNF, TNFRSF11B, TNFSF10, USP18 
development of 
phagocytes 
ANGPTL4, CBFA2T3, CCL2, CD9, CEBPA, CSF1, CSF3R, EBF1, ECSCR, EGR1, ERN1, FLT3LG, GATA2, ID2, ID3, IKBKB, IL33, IL34, IL6, 
ITGB3, JAK2, KDR, KIT, KITLG, LDLR, LYN, MAFB, MAP3K8, MYD88, NFKB2, NFKBIA, PLCG1, PLCG2, PLIN2, PRKAA1, RARA, SMO, 
TAL1, TGFB1, THNSL2, TNF, TNFRSF11B, TNFSF10, USP18 
development of 
phagocytes 
ANGPTL4, CBFA2T3, CCL2, CD9, CEBPA, CSF1, CSF3R, EBF1, ECSCR, EGR1, ERN1, FLT3LG, GATA2, ID2, ID3, IKBKB, IL33, IL34, IL6, 
ITGB3, JAK2, KDR, KIT, KITLG, LDLR, LYN, MAFB, MAP3K8, MYD88, NFKB2, NFKBIA, PLCG1, PLCG2, PLIN2, PRKAA1, RARA, SMO, 
TAL1, TGFB1, THNSL2, TNF, TNFRSF11B, TNFSF10, USP18 
development of 
phagocytes 
AGTPBP1, ALDH1A2, ALDH1A3, ANGPTL4, AP1S2, ARL3, BMP2, BMP4, C1QB, CCL2, CDH5, CEBPA, COL5A1, COL5A2, CXCL14, 
CXCL8, CYP1B1, DDR1, DIO2, DLL1, DLL4, EBF1, EBF2, EBF3, EDN1, EGFR, EPHA2, EYA1, EYA4, FGF1, FGF9, FGFR3, FLT4, FTO, 
FZD2, FZD4, FZD6, GAS1, GATA2, GATA3, GLI2, HES5, HEY1, IFI16, IGSF3, IRX6, ITGA6, JAG1, KDM6B, KDR, KLF2, LIF, LMX1B, 
MAFB, MAP3K1, MITF, MSX1, MYC, MYO6, MYO7A, NCAM2, NOTCH1, NTN1, NUMB, OSR2, PCSK5, PDE6B, PDGFB, PPP2R3A, 
PRDM1, PROX1, PRRX1, PTPN11, PVRL1, RARA, RARG, RDH10, RENBP, RIPK3, ROR2, S1PR2, SEMA6A, SERPINE1, SH3PXD2B, SKI, 
SLIT2, SMAD7, SOX8, SPRY2, SRRM4, TCF15, THBD, THBS2, THRB, TIMP2, TLE1, TM4SF1, TNF, TNFRSF12A, VANGL2, VEGFC, WT1 
development of 
sensory organ 
AGTPBP1, ALDH1A2, ALDH1A3, ANGPTL4, AP1S2, ARL3, BMP2, BMP4, C1QB, CCL2, CDH5, CEBPA, COL5A1, COL5A2, CXCL14, 
CXCL8, CYP1B1, DDR1, DIO2, DLL1, DLL4, EBF1, EBF2, EBF3, EDN1, EGFR, EPHA2, EYA1, EYA4, FGF1, FGF9, FGFR3, FLT4, FTO, 
FZD2, FZD4, FZD6, GAS1, GATA2, GATA3, GLI2, HES5, HEY1, IFI16, IGSF3, IRX6, ITGA6, JAG1, KDM6B, KDR, KLF2, LIF, LMX1B, 
MAFB, MAP3K1, MITF, MSX1, MYC, MYO6, MYO7A, NCAM2, NOTCH1, NTN1, NUMB, OSR2, PCSK5, PDE6B, PDGFB, PPP2R3A, 
PRDM1, PROX1, PRRX1, PTPN11, PVRL1, RARA, RARG, RDH10, RENBP, RIPK3, ROR2, S1PR2, SEMA6A, SERPINE1, SH3PXD2B, SKI, 
SLIT2, SMAD7, SOX8, SPRY2, SRRM4, TCF15, THBD, THBS2, THRB, TIMP2, TLE1, TM4SF1, TNF, TNFRSF12A, VANGL2, VEGFC, WT1 
development of 
sensory organ 
AGTPBP1, ALDH1A2, ALDH1A3, ANGPTL4, AP1S2, ARL3, BMP2, BMP4, C1QB, CCL2, CDH5, CEBPA, COL5A1, COL5A2, CXCL14, 
CXCL8, CYP1B1, DDR1, DIO2, DLL1, DLL4, EBF1, EBF2, EBF3, EDN1, EGFR, EPHA2, EYA1, EYA4, FGF1, FGF9, FGFR3, FLT4, FTO, 
FZD2, FZD4, FZD6, GAS1, GATA2, GATA3, GLI2, HES5, HEY1, IFI16, IGSF3, IRX6, ITGA6, JAG1, KDM6B, KDR, KLF2, LIF, LMX1B, 
MAFB, MAP3K1, MITF, MSX1, MYC, MYO6, MYO7A, NCAM2, NOTCH1, NTN1, NUMB, OSR2, PCSK5, PDE6B, PDGFB, PPP2R3A, 
PRDM1, PROX1, PRRX1, PTPN11, PVRL1, RARA, RARG, RDH10, RENBP, RIPK3, ROR2, S1PR2, SEMA6A, SERPINE1, SH3PXD2B, SKI, 
SLIT2, SMAD7, SOX8, SPRY2, SRRM4, TCF15, THBD, THBS2, THRB, TIMP2, TLE1, TM4SF1, TNF, TNFRSF12A, VANGL2, VEGFC, WT1 
development of 
sensory organ 
AGTPBP1, ALDH1A2, ALDH1A3, ANGPTL4, AP1S2, ARL3, BMP2, BMP4, C1QB, CCL2, CDH5, CEBPA, COL5A1, COL5A2, CXCL14, 
CXCL8, CYP1B1, DDR1, DIO2, DLL1, DLL4, EBF1, EBF2, EBF3, EDN1, EGFR, EPHA2, EYA1, EYA4, FGF1, FGF9, FGFR3, FLT4, FTO, 
FZD2, FZD4, FZD6, GAS1, GATA2, GATA3, GLI2, HES5, HEY1, IFI16, IGSF3, IRX6, ITGA6, JAG1, KDM6B, KDR, KLF2, LIF, LMX1B, 
MAFB, MAP3K1, MITF, MSX1, MYC, MYO6, MYO7A, NCAM2, NOTCH1, NTN1, NUMB, OSR2, PCSK5, PDE6B, PDGFB, PPP2R3A, 
PRDM1, PROX1, PRRX1, PTPN11, PVRL1, RARA, RARG, RDH10, RENBP, RIPK3, ROR2, S1PR2, SEMA6A, SERPINE1, SH3PXD2B, SKI, 
SLIT2, SMAD7, SOX8, SPRY2, SRRM4, TCF15, THBD, THBS2, THRB, TIMP2, TLE1, TM4SF1, TNF, TNFRSF12A, VANGL2, VEGFC, WT1 
development of 
sensory organ 
ABCG1, ACE, ACE2, ACO1, ADRA2B, ADRA2C, AGTR1, AKR1B1, AR, ARHGEF15, ARL1, BMP2, BMP4, CACNA2D1, CD34, CLU, 
COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, 
CRHBP, CXADR, DKK3, DPYSL3, ELMO1, ENPEP, FGF1, GAS1, GAS2L1, GRIK2, GRIN3A, GSS, HYAL2, IGFBP2, IL6, KDR, LDLR, MT3, 
MYC, MYO1B, OAS1, PDE2A, PDE5A, PDGFRA, PDGFRB, PECAM1, PLCG2, PLSCR1, PTGER4, PTGIS, PTGS1, RAMP2, SCD, SCN1B, 
SELE, SEMA6B, TCF21, TEK, TFPI, TGFB1, TNF, TNFSF10, TYRO3 
diabetic 
complication 
ABCG1, ACE, ACE2, ACO1, ADRA2B, ADRA2C, AGTR1, AKR1B1, AR, ARHGEF15, ARL1, BMP2, BMP4, CACNA2D1, CD34, CLU, 
COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, 
CRHBP, CXADR, DKK3, DPYSL3, ELMO1, ENPEP, FGF1, GAS1, GAS2L1, GRIK2, GRIN3A, GSS, HYAL2, IGFBP2, IL6, KDR, LDLR, MT3, 
MYC, MYO1B, OAS1, PDE2A, PDE5A, PDGFRA, PDGFRB, PECAM1, PLCG2, PLSCR1, PTGER4, PTGIS, PTGS1, RAMP2, SCD, SCN1B, 
SELE, SEMA6B, TCF21, TEK, TFPI, TGFB1, TNF, TNFSF10, TYRO3 
diabetic 
complication 
ABCG1, ACE, ACE2, ACO1, ADRA2B, ADRA2C, AGTR1, AKR1B1, AR, ARHGEF15, ARL1, BMP2, BMP4, CACNA2D1, CD34, CLU, 
COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, COL6A1, COL6A3, 
CRHBP, CXADR, DKK3, DPYSL3, ELMO1, ENPEP, FGF1, GAS1, GAS2L1, GRIK2, GRIN3A, GSS, HYAL2, IGFBP2, IL6, KDR, LDLR, MT3, 
MYC, MYO1B, OAS1, PDE2A, PDE5A, PDGFRA, PDGFRB, PECAM1, PLCG2, PLSCR1, PTGER4, PTGIS, PTGS1, RAMP2, SCD, SCN1B, 
SELE, SEMA6B, TCF21, TEK, TFPI, TGFB1, TNF, TNFSF10, TYRO3 
diabetic 
complication 
ABL1, ADA, ADAR, ADORA1, ANXA1, ARHGEF7, ATP11C, ATPIF1, BATF2, BCL3, BMP2, BMP4, BVES, C1QC, CADM1, CBFA2T3, 
CCL11, CCL2, CD34, CD38, CD40, CEBPA, CHRD, CITED2, COL24A1, CSF1, CSF3R, CXCL1, CXCL12, CXCL8, CXCR4, DACT2, DLL1, 
DLL4, DNMT1, DOCK1, DTX1, EBF1, EBP, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, EIF2AK1, EMP1, EP300, EPAS1, EPHB4, ERG, 
ERN1, ESR1, ETS1, ETS2, EZR, FANCC, FES, FLI1, FLT3LG, FSTL3, FZD7, GAS2L1, GATA2, GATA3, GIMAP4, GLI2, HCLS1, HDAC7, 
HHEX, HIST1H4H, HLA-DOA, HMGA1, HOXB3, HOXB4, HYAL2, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IFI16, IL15RA, IL18R1, 
IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF7, ITPKB, JAG1, JAG2, JAK2, KAT6A, KDR, KIT, KITLG, KLF13, 
KLF3, KLF4, KMT2E, L3MBTL3, LCP2, LFNG, LGALS9, LIF, LMO2, LRRC8A, LTF, LYN, MAFB, MALT1, MAP4K1, MECOM, MERTK, MIF, 
MLF1, MLLT11, MMP14, MYBL1, MYC, MYCT1, MYD88, MYH11, MYO1E, NDFIP1, NFKB2, NFKBIA, NGF, NOTCH1, NR0B2, NR4A2, 
NRARP, NTRK1, PALLD, PDGFRA, PECAM1, PIK3R1, PIK3R6, PLCB1, PLCG2, PLSCR1, PNP, PRDM1, PRDX2, PREX1, PRKX, PRMT1, 
PRRC2C, PTGER4, PTPN11, RALGDS, RARA, RARG, REL, RGL2, RIPK1, RIPK3, S1PR1, SAMD9L, SART1, SFRP1, SGPL1, SHB, SLIT2, 
SMAD3, SMAD7, SMAP1, SMO, SNRK, SOCS3, SOD1, SPINK5, SPRED2, ST3GAL5, STAT4, STAT6, STON2, TAL1, TCF3, TEK, TET2, 
TFRC, TGFB1, THBS2, THPO, THSD1, TLR4, TLR5, TNF, TNFAIP3, TNFRSF12A, TNFSF10, TYRO3, USP18, VEGFC, VIP, WT1, XRCC4, 
ZFP36, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2 
differentiation of 
blood cells 
ABL1, ADA, ADAR, ADORA1, ANXA1, ARHGEF7, ATP11C, ATPIF1, BATF2, BCL3, BMP2, BMP4, BVES, C1QC, CADM1, CBFA2T3, 
CCL11, CCL2, CD34, CD38, CD40, CEBPA, CHRD, CITED2, COL24A1, CSF1, CSF3R, CXCL1, CXCL12, CXCL8, CXCR4, DACT2, DLL1, 
DLL4, DNMT1, DOCK1, DTX1, EBF1, EBP, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, EIF2AK1, EMP1, EP300, EPAS1, EPHB4, ERG, 
ERN1, ESR1, ETS1, ETS2, EZR, FANCC, FES, FLI1, FLT3LG, FSTL3, FZD7, GAS2L1, GATA2, GATA3, GIMAP4, GLI2, HCLS1, HDAC7, 
HHEX, HIST1H4H, HLA-DOA, HMGA1, HOXB3, HOXB4, HYAL2, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IFI16, IL15RA, IL18R1, 
IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF7, ITPKB, JAG1, JAG2, JAK2, KAT6A, KDR, KIT, KITLG, KLF13, 
KLF3, KLF4, KMT2E, L3MBTL3, LCP2, LFNG, LGALS9, LIF, LMO2, LRRC8A, LTF, LYN, MAFB, MALT1, MAP4K1, MECOM, MERTK, MIF, 
MLF1, MLLT11, MMP14, MYBL1, MYC, MYCT1, MYD88, MYH11, MYO1E, NDFIP1, NFKB2, NFKBIA, NGF, NOTCH1, NR0B2, NR4A2, 
NRARP, NTRK1, PALLD, PDGFRA, PECAM1, PIK3R1, PIK3R6, PLCB1, PLCG2, PLSCR1, PNP, PRDM1, PRDX2, PREX1, PRKX, PRMT1, 
PRRC2C, PTGER4, PTPN11, RALGDS, RARA, RARG, REL, RGL2, RIPK1, RIPK3, S1PR1, SAMD9L, SART1, SFRP1, SGPL1, SHB, SLIT2, 
SMAD3, SMAD7, SMAP1, SMO, SNRK, SOCS3, SOD1, SPINK5, SPRED2, ST3GAL5, STAT4, STAT6, STON2, TAL1, TCF3, TEK, TET2, 
TFRC, TGFB1, THBS2, THPO, THSD1, TLR4, TLR5, TNF, TNFAIP3, TNFRSF12A, TNFSF10, TYRO3, USP18, VEGFC, VIP, WT1, XRCC4, 
ZFP36, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2 
differentiation of 
blood cells 
ABL1, ADAR, ADK, ALPL, BMP2, BMP4, CBL, CCL2, CD200, CD9, CEBPA, CHRD, COL6A1, CSF1, CXCL8, DDR2, DLK1, EDN1, EFNB1, 
EFNB2, EGFR, ELF4, EPHA2, EPHB4, ERBB4, FAF1, FGF9, FGFR3, FLT4, FSTL3, GABBR1, GLI2, GLIS3, GLO1, HDAC7, HEY1, HTRA1, 
IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IL33, IL6, IL6R, INPP4B, INPP5D, JAG1, KITLG, KLF4, LGALS9, LTF, LY6E, MAFB, MITF, MN1, 
MRC2, MYC, MYD88, MYOC, NOS3, NOTCH1, NR0B2, PDGFRA, PHB, PIK3R1, PIN1, PLCL1, POSTN, PPARGC1B, PRDM1, PSMC2, 
PTGER4, PTN, RAPGEF3, ROR2, RRAS2, RSL1D1, S100A8, SBNO2, SFRP1, SFRP4, SKI, SMAD3, SMAD6, SMAD7, SMO, SNAI2, 
SND1, SOCS3, SOD1, SOX8, SRC, STAT6, STC1, SUFU, TAL1, TCIRG1, TF, TFE3, TFRC, TGFB1, TLR4, TNC, TNF, TNFRSF11B, 
TNFSF10, TPM4, WISP1, WNT5B 
differentiation of 
bone 
ABL1, ADAR, ADK, ALPL, BMP2, BMP4, CBL, CCL2, CD200, CD9, CEBPA, CHRD, COL6A1, CSF1, CXCL8, DDR2, DLK1, EDN1, EFNB1, 
EFNB2, EGFR, ELF4, EPHA2, EPHB4, ERBB4, FAF1, FGF9, FGFR3, FLT4, FSTL3, GABBR1, GLI2, GLIS3, GLO1, HDAC7, HEY1, HTRA1, 






MRC2, MYC, MYD88, MYOC, NOS3, NOTCH1, NR0B2, PDGFRA, PHB, PIK3R1, PIN1, PLCL1, POSTN, PPARGC1B, PRDM1, PSMC2, 
PTGER4, PTN, RAPGEF3, ROR2, RRAS2, RSL1D1, S100A8, SBNO2, SFRP1, SFRP4, SKI, SMAD3, SMAD6, SMAD7, SMO, SNAI2, 
SND1, SOCS3, SOD1, SOX8, SRC, STAT6, STC1, SUFU, TAL1, TCIRG1, TF, TFE3, TFRC, TGFB1, TLR4, TNC, TNF, TNFRSF11B, 
TNFSF10, TPM4, WISP1, WNT5B 
ABL1, ADAR, ADK, ALPL, BMP2, BMP4, CBL, CCL2, CD200, CD9, CEBPA, CHRD, COL6A1, CSF1, CXCL8, DDR2, DLK1, EDN1, EFNB1, 
EFNB2, EGFR, ELF4, EPHA2, EPHB4, FAF1, FGF9, FGFR3, FLT4, FSTL3, GABBR1, GLI2, GLIS3, GLO1, HDAC7, HEY1, HTRA1, IARS, 
ID1, ID2, ID3, ID4, IFI16, IFITM1, IL33, IL6, IL6R, INPP4B, INPP5D, JAG1, KLF4, LGALS9, LTF, LY6E, MAFB, MITF, MN1, MRC2, MYC, 
MYD88, MYOC, NOS3, NOTCH1, NR0B2, PDGFRA, PHB, PIK3R1, PIN1, PLCL1, POSTN, PPARGC1B, PRDM1, PSMC2, PTGER4, PTN, 
RAPGEF3, ROR2, RRAS2, RSL1D1, S100A8, SBNO2, SFRP1, SFRP4, SKI, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SND1, SOCS3, 




ABL1, ADAR, ADK, ALPL, BMP2, BMP4, CBL, CCL2, CD200, CD9, CEBPA, CHRD, COL6A1, CSF1, CXCL8, DDR2, DLK1, EDN1, EFNB1, 
EFNB2, EGFR, ELF4, EPHA2, EPHB4, FAF1, FGF9, FGFR3, FLT4, FSTL3, GABBR1, GLI2, GLIS3, GLO1, HDAC7, HEY1, HTRA1, IARS, 
ID1, ID2, ID3, ID4, IFI16, IFITM1, IL33, IL6, IL6R, INPP4B, INPP5D, JAG1, KLF4, LGALS9, LTF, LY6E, MAFB, MITF, MN1, MRC2, MYC, 
MYD88, MYOC, NOS3, NOTCH1, NR0B2, PDGFRA, PHB, PIK3R1, PIN1, PLCL1, POSTN, PPARGC1B, PRDM1, PSMC2, PTGER4, PTN, 
RAPGEF3, ROR2, RRAS2, RSL1D1, S100A8, SBNO2, SFRP1, SFRP4, SKI, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SND1, SOCS3, 




AAMDC, ABCG2, ABL1, ACE, ACVRL1, ADA, ADAM22, ADAMTS9, ADAP1, ADAR, ADGRB1, ADGRF5, ADH5, ADK, ADM, ADORA1, 
ADRA2B, ADRA2C, AGAP2, AGRN, AGTPBP1, AGTR2, AIFM1, ALDH1A2, ALDH6A1, ALPL, AMOT, ANK3, ANKRD2, ANPEP, ANXA1, 
ANXA6, AP1S2, APBA1, APLN, APLNR, AQP3, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ARID5A, ATP11C, ATPIF1, AZGP1, 
BAG1, BASP1, BATF2, BCL3, BECN1, BEX2, BHLHE40, BHLHE41, BMP1, BMP2, BMP4, BNIP3, BVES, C1QC, CADM1, CAND2, CAV3, 
CBFA2T3, CBL, CCDC85B, CCL11, CCL2, CD109, CD200, CD34, CD38, CD40, CD9, CDC25A, CDC25B, CDH5, CDK2, CDON, CEBPA, 
CHD1, CHRD, CHRDL2, CITED2, CLU, CMKLR1, CMTM8, CNTFR, COL11A2, COL24A1, COL6A1, CREG1, CRHR2, CSF1, CSF3R, 
CSRP3, CTF1, CTNND2, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP27A1, DAB2, DAB2IP, DACT2, DBN1, DDIT4, DDR1, DDR2, 
DDX6, DEPTOR, DGKH, DLK1, DLL1, DLL4, DMC1, DNMT1, DNMT3B, DOCK1, DOCK4, DOK5, DPP4, DPYSL3, DPYSL4, DTX1, DUSP1, 
DUSP7, DYNLT1, EBF1, EBF2, EBF3, EBP, EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EGFR, EGLN3, EGR1, EGR2, EGR3, EID1, EIF2AK1, 
ELF4, ELMO1, EMP1, ENG, ENO1, ENPP2, EP300, EPAS1, EPHA2, EPHB4, EPS8, ERBB4, ERCC2, ERF, ERG, ERN1, ERRFI1, ESR1, 
ESRRG, ETS1, ETS2, EYA1, EZR, F11R, FABP5, FAF1, FAM107A, FANCC, FBN1, FBXO32, FBXO40, FBXO9, FES, FGF1, FGF9, FGFR3, 
FGFR4, FLI1, FLT1, FLT3LG, FLT4, FOXF1, FSTL3, FZD1, FZD2, FZD7, GAB1, GABBR1, GAS1, GAS2L1, GATA2, GATA3, GCNT1, 
GFAP, GFRA1, GIMAP4, GIT1, GLI2, GLIS2, GLIS3, GLO1, GNAQ, GNRH1, GPR17, GRASP, GRIN3A, GRK5, HACD1, HAND1, HBEGF, 
HCLS1, HDAC6, HDAC7, HES5, HEY1, HEYL, HHEX, HIST1H4H, HLA-DOA, HLX, HMGA1, HOPX, HOXB2, HOXB3, HOXB4, HSPA2, 
HSPA5, HTRA1, HYAL2, IARS, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, ID4, IFI16, IFITM1, IFITM2, IGFBP6, IKBKB, IL15RA, 
IL17RD, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, ILDR2, INPP4B, INPP5D, IRF1, IRF6, IRF7, ITGA6, ITGB3, ITPKB, 
ITPR1, JAG1, JAG2, JAK2, JARID2, JDP2, JMJD1C, KAT2A, KAT6A, KCNMA1, KDM6B, KDR, KIT, KITLG, KLF13, KLF3, KLF4, KLF7, 
KLHL41, KMT2E, KRT8, L3MBTL3, LATS1, LCP2, LDLR, LFNG, LGALS9, LIF, LIFR, LIMK2, LMO2, LMX1B, LRRC8A, LRRC8C, LRRK2, 
LTBP4, LTF, LY6E, LYN, MAFB, MAFF, MAGED1, MAL, MALT1, MAML1, MAP4K1, MAPK11, MDFI, MDGA1, MECOM, MEDAG, MEOX1, 
MERTK, MEX3C, MIF, MITF, MLF1, MLLT11, MMP14, MN1, MRAS, MRC2, MST1R, MSX1, MYBL1, MYC, MYCT1, MYD88, MYH11, 
MYO1E, MYO6, MYO7A, MYOC, NAB1, NCAM2, NCOA3, NDFIP1, NDN, NDRG1, NFATC4, NFKB2, NFKBIA, NGF, NLGN2, NOS3, 
NOTCH1, NOTCH3, NOX4, NR0B2, NR4A2, NRARP, NRN1, NRTN, NTN1, NTRK1, NUCB2, NUMB, ODC1, OPA1, OSR2, PA2G4, 
PAFAH1B1, PALLD, PALM, PDE5A, PDGFB, PDGFRA, PDGFRB, PECAM1, PEX11A, PHB, PIGT, PIK3R1, PIK3R6, PIM1, PIM3, PIN1, 
PLAU, PLAUR, PLCB1, PLCG1, PLCG2, PLCL1, PLEKHO1, PLSCR1, PNP, POSTN, POU5F1, PPARGC1B, PPP1R3A, PPP2R3A, PRDM1, 
PRDX2, PREX1, PRKAA2, PRKAR2B, PRKCH, PRKD3, PRKX, PRMT1, PRMT5, PRNP, PROX1, PRRC2C, PSMC2, PTGER4, PTH1R, 
PTN, PTPN11, PTPRF, PXN, RAB17, RAB27A, RALGDS, RAPGEF2, RAPGEF3, RAPH1, RARA, RARG, RARRES2, RASD1, RCHY1, 
RDH10, REL, RET, RGL2, RGN, RGS19, RIPK1, RIPK3, RNF112, RNF144B, RNF20, RNH1, ROR1, ROR2, RRAS2, RSL1D1, S100A8, 
S1PR1, S1PR2, SAMD9L, SARS, SART1, SBNO2, SCAND1, SCD, SCN4B, SEMA3F, SEMA4C, SEMA5A, SETD3, SFRP1, SFRP4, SGK1, 
SGPL1, SH3PXD2A, SH3PXD2B, SHB, SIAH2, SIPA1, SKI, SKIL, SLC1A3, SLIT2, SMAD3, SMAD6, SMAD7, SMAP1, SMO, SNAI2, SNCA, 
SND1, SNRK, SOCS3, SOD1, SORT1, SOS1, SOX17, SOX8, SPINK5, SPRED1, SPRED2, SPRY1, SPRY2, SPRY4, SRC, SRPK3, 
SRRM4, ST3GAL5, ST8SIA2, ST8SIA4, STAT4, STAT6, STC1, STIM2, STK38L, STK39, STON2, SUFU, SUMO1, TAGLN2, TAL1, TBX19, 
TBX2, TBX3, TCF21, TCF3, TCF4, TCF7L1, TCIRG1, TEK, TET2, TF, TFE3, TFRC, TGFB1, TGFB3, THBD, THBS2, THPO, THRB, THSD1, 
TIAM1, TIMP2, TLR4, TLR5, TLX1, TMEM204, TMEM54, TMEM67, TMPO, TNC, TNF, TNFAIP3, TNFRSF11B, TNFRSF12A, TNFRSF21, 
TNFSF10, TPM4, TRIB2, TRIM9, TRPS1, TSHZ3, TSPAN2, TXNRD1, TYRO3, UBE3A, UNC5B, USP13, USP18, USP28, UXT, VEGFC, 




AAMDC, ABL1, ACVRL1, ADAR, ADGRF5, ADK, ADM, ALDH6A1, ALPL, ANXA6, AP1S2, ARID5A, ATPIF1, BMP2, BMP4, BNIP3, CBL, 
CCDC85B, CCL2, CD200, CD38, CD9, CEBPA, CHRD, CMKLR1, COL11A2, COL6A1, CSF1, CXCL8, DDR2, DLK1, DNMT1, EBF1, EBF2, 
EDN1, EFNB1, EFNB2, EGFR, EGLN3, EGR2, EIF2AK1, ELF4, EMP1, EP300, EPAS1, EPHA2, EPHB4, ERG, ETS1, FAF1, FBXO9, FGF1, 
FGF9, FGFR3, FLI1, FLT4, FSTL3, GABBR1, GAS2L1, GATA2, GATA3, GLI2, GLIS3, GLO1, GRK5, HCLS1, HDAC6, HDAC7, HEY1, 
HOXB4, HTRA1, HYAL2, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IKBKB, IL33, IL6, IL6R, INPP4B, INPP5D, IRF1, ITGA6, JAG1, JAK2, 
JDP2, KIT, KITLG, KLF13, KLF4, KMT2E, LGALS9, LIF, LMO2, LRRC8C, LTF, LY6E, LYN, MAFB, MAML1, MAP4K1, MECOM, MEDAG, 
MERTK, MEX3C, MIF, MITF, MN1, MRC2, MYC, MYD88, MYOC, NFATC4, NOS3, NOTCH1, NR0B2, NR4A2, NUCB2, OSR2, PALLD, 
PDE5A, PDGFB, PDGFRA, PDGFRB, PEX11A, PHB, PIK3R1, PIN1, PLAU, PLAUR, PLCB1, PLCL1, POSTN, POU5F1, PPARGC1B, 
PRDM1, PRMT1, PSMC2, PTGER4, PTH1R, PTN, PTPN11, RAPGEF3, RARA, RARG, RARRES2, ROR2, RRAS2, RSL1D1, S100A8, 
SBNO2, SCAND1, SCD, SFRP1, SFRP4, SH3PXD2B, SKI, SLIT2, SMAD3, SMAD6, SMAD7, SMAP1, SMO, SNAI2, SND1, SOCS3, SOD1, 
SORT1, SOX8, SRC, STAT6, STC1, SUFU, TAL1, TCF21, TCIRG1, TET2, TF, TFE3, TFRC, TGFB1, THPO, THRB, TLR4, TNC, TNF, 
TNFRSF11B, TNFRSF12A, TNFSF10, TPM4, TRIB2, TRPS1, VGLL3, WISP1, WNT5B, WT1, ZFPM1, ZFPM2 
differentiation of 
connective tissue 
AAMDC, ABL1, ACVRL1, ADAR, ADGRF5, ADK, ADM, ALDH6A1, ALPL, ANXA6, AP1S2, ARID5A, ATPIF1, BMP2, BMP4, BNIP3, CBL, 
CCDC85B, CCL2, CD200, CD38, CD9, CEBPA, CHRD, CMKLR1, COL11A2, COL6A1, CSF1, CXCL8, DDR2, DLK1, DNMT1, EBF1, EBF2, 
EDN1, EFNB1, EFNB2, EGFR, EGLN3, EGR2, EIF2AK1, ELF4, EMP1, EP300, EPAS1, EPHA2, EPHB4, ERG, ETS1, FAF1, FBXO9, FGF1, 
FGF9, FGFR3, FLI1, FLT4, FSTL3, GABBR1, GAS2L1, GATA2, GATA3, GLI2, GLIS3, GLO1, GRK5, HCLS1, HDAC6, HDAC7, HEY1, 
HOXB4, HTRA1, HYAL2, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IKBKB, IL33, IL6, IL6R, INPP4B, INPP5D, IRF1, ITGA6, JAG1, JAK2, 
JDP2, KIT, KITLG, KLF13, KLF4, KMT2E, LGALS9, LIF, LMO2, LRRC8C, LTF, LY6E, LYN, MAFB, MAML1, MAP4K1, MECOM, MEDAG, 
MERTK, MEX3C, MIF, MITF, MN1, MRC2, MYC, MYD88, MYOC, NFATC4, NOS3, NOTCH1, NR0B2, NR4A2, NUCB2, OSR2, PALLD, 
PDE5A, PDGFB, PDGFRA, PDGFRB, PEX11A, PHB, PIK3R1, PIN1, PLAU, PLAUR, PLCB1, PLCL1, POSTN, POU5F1, PPARGC1B, 
PRDM1, PRMT1, PSMC2, PTGER4, PTH1R, PTN, PTPN11, RAPGEF3, RARA, RARG, RARRES2, ROR2, RRAS2, RSL1D1, S100A8, 
SBNO2, SCAND1, SCD, SFRP1, SFRP4, SH3PXD2B, SKI, SLIT2, SMAD3, SMAD6, SMAD7, SMAP1, SMO, SNAI2, SND1, SOCS3, SOD1, 
SORT1, SOX8, SRC, STAT6, STC1, SUFU, TAL1, TCF21, TCIRG1, TET2, TF, TFE3, TFRC, TGFB1, THPO, THRB, TLR4, TNC, TNF, 
TNFRSF11B, TNFRSF12A, TNFSF10, TPM4, TRIB2, TRPS1, VGLL3, WISP1, WNT5B, WT1, ZFPM1, ZFPM2 
differentiation of 
connective tissue 
AAMDC, ABL1, ACVRL1, ADAR, ADGRF5, ADK, ADM, ALDH6A1, ALPL, ANXA6, AP1S2, ARID5A, BMP2, BMP4, BNIP3, CBL, CCDC85B, 
CCL2, CD200, CD38, CD9, CEBPA, CHRD, CMKLR1, COL11A2, COL6A1, CSF1, CXCL8, DDR2, DLK1, DNMT1, EBF1, EBF2, EDN1, 
EFNB1, EFNB2, EGFR, EGLN3, EGR2, ELF4, EP300, EPHA2, EPHB4, FAF1, FBXO9, FGF1, FGF9, FGFR3, FLT4, FSTL3, GABBR1, 
GATA2, GATA3, GLI2, GLIS3, GLO1, GRK5, HDAC6, HDAC7, HEY1, HTRA1, HYAL2, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IKBKB, IL33, 
IL6, IL6R, INPP4B, INPP5D, ITGA6, JAG1, JDP2, KITLG, KLF4, LGALS9, LIF, LRRC8C, LTF, LY6E, MAFB, MAML1, MECOM, MEDAG, 
MEX3C, MITF, MN1, MRC2, MYC, MYD88, MYOC, NFATC4, NOS3, NOTCH1, NR0B2, NR4A2, NUCB2, OSR2, PDE5A, PDGFB, PDGFRA, 
PDGFRB, PEX11A, PHB, PIK3R1, PIN1, PLAU, PLAUR, PLCB1, PLCL1, POSTN, POU5F1, PPARGC1B, PRDM1, PSMC2, PTGER4, 
PTH1R, PTN, PTPN11, RAPGEF3, RARA, RARG, RARRES2, ROR2, RRAS2, RSL1D1, S100A8, SBNO2, SCAND1, SCD, SFRP1, SFRP4, 
SH3PXD2B, SKI, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SND1, SOCS3, SOD1, SORT1, SOX8, SRC, STAT6, STC1, SUFU, TAL1, 
TCF21, TCIRG1, TF, TFE3, TFRC, TGFB1, THRB, TLR4, TNC, TNF, TNFRSF11B, TNFSF10, TPM4, TRIB2, TRPS1, VGLL3, WISP1, 







AAMDC, ABL1, ACVRL1, ADAR, ADGRF5, ADK, ADM, ALDH6A1, ALPL, ANXA6, AP1S2, ARID5A, BMP2, BMP4, BNIP3, CBL, CCDC85B, 
CCL2, CD200, CD38, CD9, CEBPA, CHRD, CMKLR1, COL11A2, COL6A1, CSF1, CXCL8, DDR2, DLK1, DNMT1, EBF1, EBF2, EDN1, 
EFNB1, EFNB2, EGFR, EGLN3, EGR2, ELF4, EP300, EPHA2, EPHB4, FAF1, FBXO9, FGF1, FGF9, FGFR3, FLT4, FSTL3, GABBR1, 
GATA2, GATA3, GLI2, GLIS3, GLO1, GRK5, HDAC6, HDAC7, HEY1, HTRA1, HYAL2, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IKBKB, IL33, 
IL6, IL6R, INPP4B, INPP5D, ITGA6, JAG1, JDP2, KITLG, KLF4, LGALS9, LIF, LRRC8C, LTF, LY6E, MAFB, MAML1, MECOM, MEDAG, 
MEX3C, MITF, MN1, MRC2, MYC, MYD88, MYOC, NFATC4, NOS3, NOTCH1, NR0B2, NR4A2, NUCB2, OSR2, PDE5A, PDGFB, PDGFRA, 
PDGFRB, PEX11A, PHB, PIK3R1, PIN1, PLAU, PLAUR, PLCB1, PLCL1, POSTN, POU5F1, PPARGC1B, PRDM1, PSMC2, PTGER4, 
PTH1R, PTN, PTPN11, RAPGEF3, RARA, RARG, RARRES2, ROR2, RRAS2, RSL1D1, S100A8, SBNO2, SCAND1, SCD, SFRP1, SFRP4, 
SH3PXD2B, SKI, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SND1, SOCS3, SOD1, SORT1, SOX8, SRC, STAT6, STC1, SUFU, TAL1, 
TCF21, TCIRG1, TF, TFE3, TFRC, TGFB1, THRB, TLR4, TNC, TNF, TNFRSF11B, TNFSF10, TPM4, TRIB2, TRPS1, VGLL3, WISP1, 




ACVRL1, ADAMTS9, ANXA1, AQP3, AR, BHLHE41, BMP1, BMP2, BMP4, CD109, CDH5, CDK2, CEBPA, CRHR2, CSF1, CXCR4, DIO2, 
DLL1, EDN1, EDNRB, EGFR, EP300, EPHA2, ERBB4, ERRFI1, F11R, FABP5, FGF1, FGF9, FLT1, FZD1, FZD2, GAB1, GLI2, GNAQ, 
HES5, HHEX, ID1, ID2, ID3, IFITM2, IL6, IRF6, IRF7, ITGA6, JAG1, KDM6B, KDR, KIT, KITLG, KLF4, KRT8, LATS1, LIF, MAFF, MITF, 
MRAS, MYC, NCOA3, NOTCH1, NOTCH3, PIM1, PLAU, PRKCH, PROX1, PTPN11, PXN, RAB27A, RDH10, RNF144B, RRAS2, SFRP4, 
SH3PXD2A, SMAD7, SMO, SOCS3, SOS1, SPINK5, SPRED1, SPRED2, SRC, TAGLN2, TBX3, TCF21, TGFB1, TGFB3, THRB, TLR4, TNF, 
TNFSF10, USP13, USP28, UXT, VEGFC, WT1 
differentiation of 
epithelial tissue 
ACVRL1, ADAMTS9, ANXA1, AQP3, AR, BHLHE41, BMP1, BMP2, BMP4, CD109, CDH5, CDK2, CEBPA, CRHR2, CSF1, CXCR4, DIO2, 
DLL1, EDN1, EDNRB, EGFR, EP300, EPHA2, ERBB4, ERRFI1, F11R, FABP5, FGF1, FGF9, FLT1, FZD1, FZD2, GAB1, GLI2, GNAQ, 
HES5, HHEX, ID1, ID2, ID3, IFITM2, IL6, IRF6, IRF7, ITGA6, JAG1, KDM6B, KDR, KIT, KITLG, KLF4, KRT8, LATS1, LIF, MAFF, MITF, 
MRAS, MYC, NCOA3, NOTCH1, NOTCH3, PIM1, PLAU, PRKCH, PROX1, PTPN11, PXN, RAB27A, RDH10, RNF144B, RRAS2, SFRP4, 
SH3PXD2A, SMAD7, SMO, SOCS3, SOS1, SPINK5, SPRED1, SPRED2, SRC, TAGLN2, TBX3, TCF21, TGFB1, TGFB3, THRB, TLR4, TNF, 
TNFSF10, USP13, USP28, UXT, VEGFC, WT1 
differentiation of 
epithelial tissue 
ABL1, ADA, ADAR, ARHGEF7, BMP4, BVES, CD40, CEBPA, CHRD, CITED2, COL24A1, CSF1, CSF3R, CXCL12, DACT2, DLL4, DOCK1, 
DTX1, EBF1, EGFR, EGR1, EGR3, EIF2AK1, EMP1, EPAS1, ERG, ESR1, FLI1, FLT3LG, FSTL3, GATA2, GATA3, HHEX, HIST1H4H, 
HMGA1, HOXB3, HOXB4, HYAL2, ID1, IL15RA, IL6, IL6R, IRF1, JAG1, JAG2, JAK2, KIT, KITLG, KLF4, LCP2, LFNG, LMO2, LRRC8A, 
LYN, MAFB, MAP4K1, MECOM, MERTK, MLF1, MLLT11, MYC, MYCT1, MYH11, NFKBIA, NOTCH1, PALLD, PDGFRA, PECAM1, PLCG2, 
PLSCR1, PNP, PRMT1, PRRC2C, PTPN11, RARA, SAMD9L, SFRP1, SMO, SPRED2, STON2, TAL1, TCF3, TET2, TFRC, TGFB1, THBS2, 




ABL1, ADA, ADAR, ARHGEF7, BMP4, BVES, CD40, CEBPA, CHRD, CITED2, COL24A1, CSF1, CSF3R, CXCL12, DACT2, DLL4, DOCK1, 
DTX1, EBF1, EGFR, EGR1, EGR3, EIF2AK1, EMP1, EPAS1, ERG, ESR1, FLI1, FLT3LG, FSTL3, GATA2, GATA3, HHEX, HIST1H4H, 
HMGA1, HOXB3, HOXB4, HYAL2, ID1, IL15RA, IL6, IL6R, IRF1, JAG1, JAG2, JAK2, KIT, KITLG, KLF4, LCP2, LFNG, LMO2, LRRC8A, 
LYN, MAFB, MAP4K1, MECOM, MERTK, MLF1, MLLT11, MYC, MYCT1, MYH11, NFKBIA, NOTCH1, PALLD, PDGFRA, PECAM1, PLCG2, 
PLSCR1, PNP, PRMT1, PRRC2C, PTPN11, RARA, SAMD9L, SFRP1, SMO, SPRED2, STON2, TAL1, TCF3, TET2, TFRC, TGFB1, THBS2, 




ABL1, ADA, ADAR, ARHGEF7, BMP4, BVES, CD40, CEBPA, CHRD, CITED2, COL24A1, CSF1, CSF3R, CXCL12, DACT2, DLL4, DOCK1, 
DTX1, EBF1, EGFR, EGR1, EGR3, EIF2AK1, EMP1, EPAS1, ERG, ESR1, FLI1, FLT3LG, FSTL3, GATA2, GATA3, HHEX, HIST1H4H, 
HMGA1, HOXB3, HOXB4, HYAL2, ID1, IL15RA, IL6, IL6R, IRF1, JAG1, JAG2, JAK2, KIT, KITLG, KLF4, LCP2, LFNG, LMO2, LRRC8A, 
LYN, MAFB, MAP4K1, MECOM, MERTK, MLF1, MLLT11, MYC, MYCT1, MYH11, NFKBIA, NOTCH1, PALLD, PDGFRA, PECAM1, PLCG2, 
PLSCR1, PNP, PRMT1, PRRC2C, PTPN11, RARA, SAMD9L, SFRP1, SMO, SPRED2, STON2, TAL1, TCF3, TET2, TFRC, TGFB1, THBS2, 




ABL1, ADA, ADAR, ARHGEF7, BMP4, BVES, CD40, CEBPA, CHRD, CITED2, COL24A1, CSF1, CSF3R, CXCL12, DACT2, DLL4, DOCK1, 
DTX1, EBF1, EGFR, EGR1, EGR3, EIF2AK1, EMP1, EPAS1, ERG, ESR1, FLI1, FLT3LG, FSTL3, GATA2, GATA3, HHEX, HIST1H4H, 
HMGA1, HOXB3, HOXB4, HYAL2, ID1, IL15RA, IL6, IL6R, IRF1, JAG1, JAG2, JAK2, KIT, KITLG, KLF4, LCP2, LFNG, LMO2, LRRC8A, 
LYN, MAFB, MAP4K1, MECOM, MERTK, MLF1, MLLT11, MYC, MYH11, NFKBIA, NOTCH1, PALLD, PDGFRA, PECAM1, PLCG2, PLSCR1, 
PNP, PRMT1, PRRC2C, PTPN11, RARA, SAMD9L, SFRP1, STON2, TAL1, TCF3, TET2, TFRC, TGFB1, THBS2, THPO, THSD1, TNF, 




ABL1, ADA, ADAR, ARHGEF7, BMP4, BVES, CD40, CEBPA, CHRD, CITED2, COL24A1, CSF1, CSF3R, CXCL12, DACT2, DLL4, DOCK1, 
DTX1, EBF1, EGFR, EGR1, EGR3, EIF2AK1, EMP1, EPAS1, ERG, ESR1, FLI1, FLT3LG, FSTL3, GATA2, GATA3, HHEX, HIST1H4H, 
HMGA1, HOXB3, HOXB4, HYAL2, ID1, IL15RA, IL6, IL6R, IRF1, JAG1, JAG2, JAK2, KIT, KITLG, KLF4, LCP2, LFNG, LMO2, LRRC8A, 
LYN, MAFB, MAP4K1, MECOM, MERTK, MLF1, MLLT11, MYC, MYH11, NFKBIA, NOTCH1, PALLD, PDGFRA, PECAM1, PLCG2, PLSCR1, 
PNP, PRMT1, PRRC2C, PTPN11, RARA, SAMD9L, SFRP1, STON2, TAL1, TCF3, TET2, TFRC, TGFB1, THBS2, THPO, THSD1, TNF, 




ABL1, ADA, ADAR, ARHGEF7, BMP4, BVES, CD40, CEBPA, CHRD, CITED2, COL24A1, CSF1, CSF3R, CXCL12, DACT2, DLL4, DOCK1, 
DTX1, EBF1, EGFR, EGR1, EGR3, EIF2AK1, EMP1, EPAS1, ERG, ESR1, FLI1, FLT3LG, FSTL3, GATA2, GATA3, HHEX, HIST1H4H, 
HMGA1, HOXB3, HOXB4, HYAL2, ID1, IL15RA, IL6, IL6R, IRF1, JAG1, JAG2, JAK2, KIT, KITLG, KLF4, LCP2, LFNG, LMO2, LRRC8A, 
LYN, MAFB, MAP4K1, MECOM, MERTK, MLF1, MLLT11, MYC, MYH11, NFKBIA, NOTCH1, PALLD, PDGFRA, PECAM1, PLCG2, PLSCR1, 
PNP, PRMT1, PRRC2C, PTPN11, RARA, SAMD9L, SFRP1, STON2, TAL1, TCF3, TET2, TFRC, TGFB1, THBS2, THPO, THSD1, TNF, 




ABL1, ADA, ADAR, ADORA1, ANXA1, ATP11C, BATF2, BCL3, BMP2, BMP4, C1QC, CADM1, CBFA2T3, CCL11, CCL2, CD38, CD40, 
CEBPA, CHRD, CITED2, CSF1, CSF3R, CXCL1, CXCL8, CXCR4, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, 
EGR3, EIF2AK1, EMP1, EP300, ERN1, ESR1, ETS1, ETS2, EZR, FANCC, FES, FLT3LG, FZD7, GATA2, GATA3, GIMAP4, GLI2, HCLS1, 
HDAC7, HHEX, HLA-DOA, HMGA1, HOXB4, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IFI16, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, 
IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF7, ITPKB, JAG1, JAG2, JAK2, KAT6A, KIT, KITLG, KLF3, KLF4, L3MBTL3, LCP2, LFNG, 
LGALS9, LIF, LRRC8A, LTF, LYN, MAFB, MALT1, MECOM, MERTK, MIF, MLF1, MLLT11, MMP14, MYBL1, MYC, MYD88, MYH11, 
NDFIP1, NFKB2, NFKBIA, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, PDGFRA, PIK3R1, PIK3R6, PLCG2, PLSCR1, PNP, PRDM1, 
PRDX2, PREX1, PRKX, PTGER4, PTPN11, RALGDS, RARA, RARG, REL, RGL2, RIPK1, RIPK3, S1PR1, SART1, SFRP1, SLIT2, SMAD3, 
SMAD7, SNRK, SOCS3, SOD1, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TET2, TGFB1, THPO, TLR4, TLR5, TNF, TNFAIP3, 
TNFSF10, TYRO3, USP18, VIP, WT1, XRCC4, ZFP36, ZFP36L1, ZFP36L2, ZFPM1 
differentiation of 
leukocytes 
ABL1, ADA, ADAR, ADORA1, ANXA1, ATP11C, BATF2, BCL3, BMP2, BMP4, C1QC, CADM1, CBFA2T3, CCL11, CCL2, CD38, CD40, 
CEBPA, CHRD, CITED2, CSF1, CSF3R, CXCL1, CXCL8, CXCR4, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, 
EGR3, EIF2AK1, EMP1, EP300, ERN1, ESR1, ETS1, ETS2, EZR, FANCC, FES, FLT3LG, FZD7, GATA2, GATA3, GIMAP4, GLI2, HCLS1, 
HDAC7, HHEX, HLA-DOA, HMGA1, HOXB4, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IFI16, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, 
IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF7, ITPKB, JAG1, JAG2, JAK2, KAT6A, KIT, KITLG, KLF3, KLF4, L3MBTL3, LCP2, LFNG, 
LGALS9, LIF, LRRC8A, LTF, LYN, MAFB, MALT1, MECOM, MERTK, MIF, MLF1, MLLT11, MMP14, MYBL1, MYC, MYD88, MYH11, 
NDFIP1, NFKB2, NFKBIA, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, PDGFRA, PIK3R1, PIK3R6, PLCG2, PLSCR1, PNP, PRDM1, 
PRDX2, PREX1, PRKX, PTGER4, PTPN11, RALGDS, RARA, RARG, REL, RGL2, RIPK1, RIPK3, S1PR1, SART1, SFRP1, SLIT2, SMAD3, 
SMAD7, SNRK, SOCS3, SOD1, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TET2, TGFB1, THPO, TLR4, TLR5, TNF, TNFAIP3, 
TNFSF10, TYRO3, USP18, VIP, WT1, XRCC4, ZFP36, ZFP36L1, ZFP36L2, ZFPM1 
differentiation of 
leukocytes 
ABL1, ADA, ADAR, ADORA1, ANXA1, ATP11C, BATF2, BCL3, BMP2, BMP4, C1QC, CADM1, CBFA2T3, CCL11, CCL2, CD38, CD40, 
CEBPA, CHRD, CITED2, CSF1, CSF3R, CXCL1, CXCL8, CXCR4, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, 
EGR3, EIF2AK1, EMP1, EP300, ERN1, ESR1, ETS1, ETS2, EZR, FANCC, FES, FLT3LG, FZD7, GATA2, GATA3, GIMAP4, GLI2, HCLS1, 
HDAC7, HHEX, HLA-DOA, HMGA1, HOXB4, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IFI16, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, 
IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF7, ITPKB, JAG1, JAG2, JAK2, KAT6A, KIT, KITLG, KLF3, KLF4, L3MBTL3, LCP2, LFNG, 
LGALS9, LIF, LRRC8A, LTF, LYN, MAFB, MALT1, MECOM, MERTK, MIF, MLF1, MLLT11, MMP14, MYBL1, MYC, MYD88, MYH11, 
NDFIP1, NFKB2, NFKBIA, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, PDGFRA, PIK3R1, PIK3R6, PLCG2, PLSCR1, PNP, PRDM1, 
PRDX2, PREX1, PRKX, PTGER4, PTPN11, RALGDS, RARA, RARG, REL, RGL2, RIPK1, RIPK3, S1PR1, SART1, SFRP1, SLIT2, SMAD3, 
SMAD7, SNRK, SOCS3, SOD1, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TET2, TGFB1, THPO, TLR4, TLR5, TNF, TNFAIP3, 






ABCG2, ACVRL1, ADAR, BCL3, BMP2, CD38, CEBPA, CSF1, CSF3R, DLL4, EGR1, ESR1, ETS1, FLI1, FLT3LG, GATA2, GATA3, 
HIST1H4H, HMGA1, HOXB4, IL15RA, IL33, IL6, IL6R, JAK2, KIT, KITLG, KLF4, LFNG, LYN, MAFB, MECOM, MERTK, MLF1, MYH11, 
NFKB2, NFKBIA, NOTCH1, PDGFB, PDGFRA, PDGFRB, PECAM1, PRMT1, RARA, SOD1, SPRED1, STAT4, STAT6, TAL1, TCF3, TET2, 




ABL1, ADA, ANXA1, ATP11C, BCL3, BMP4, CADM1, CD38, CD40, CEBPA, CHRD, CXCL1, CXCR4, DLL1, DLL4, DNMT1, DTX1, EBF1, 
EFNB1, EFNB2, EGR1, EGR2, EGR3, EP300, ERN1, ETS1, EZR, FANCC, FLT3LG, FZD7, GATA2, GATA3, GIMAP4, GLI2, HDAC7, HHEX, 
HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, INPP5D, IRF1, 
ITPKB, JAG1, JAG2, KIT, KITLG, KLF3, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, LYN, MAFB, MALT1, MERTK, MLLT11, MMP14, MYC, 
MYD88, MYH11, NDFIP1, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, PIK3R1, PIK3R6, PLCG2, PNP, PRDM1, PRDX2, PREX1, 
PTGER4, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR4, 
TLR5, TNF, TNFAIP3, TYRO3, USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of 
lymphocytes 
ABL1, ADA, ANXA1, ATP11C, BCL3, BMP4, CADM1, CD38, CD40, CEBPA, CHRD, CXCL1, CXCR4, DLL1, DLL4, DNMT1, DTX1, EBF1, 
EFNB1, EFNB2, EGR1, EGR2, EGR3, EP300, ERN1, ETS1, EZR, FANCC, FLT3LG, FZD7, GATA2, GATA3, GIMAP4, GLI2, HDAC7, HHEX, 
HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, INPP5D, IRF1, 
ITPKB, JAG1, JAG2, KIT, KITLG, KLF3, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, LYN, MAFB, MALT1, MERTK, MLLT11, MMP14, MYC, 
MYD88, MYH11, NDFIP1, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, PIK3R1, PIK3R6, PLCG2, PNP, PRDM1, PRDX2, PREX1, 
PTGER4, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR4, 
TLR5, TNF, TNFAIP3, TYRO3, USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of 
lymphocytes 
ABL1, ADA, ANXA1, ATP11C, BCL3, BMP4, CADM1, CD38, CD40, CEBPA, CHRD, CXCL1, CXCR4, DLL1, DLL4, DNMT1, DTX1, EBF1, 
EFNB1, EFNB2, EGR1, EGR2, EGR3, EP300, ERN1, ETS1, EZR, FANCC, FLT3LG, FZD7, GATA2, GATA3, GIMAP4, GLI2, HDAC7, HHEX, 
HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, INPP5D, IRF1, 
ITPKB, JAG1, JAG2, KIT, KITLG, KLF3, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, LYN, MAFB, MALT1, MERTK, MLLT11, MMP14, MYC, 
MYD88, MYH11, NDFIP1, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, PIK3R1, PIK3R6, PLCG2, PNP, PRDM1, PRDX2, PREX1, 
PTGER4, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR4, 
TLR5, TNF, TNFAIP3, TYRO3, USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of 
lymphocytes 
ABL1, ADA, ANXA1, ATP11C, BCL3, BMP4, CADM1, CCL2, CD38, CD40, CEBPA, CHRD, CSF1, CXCL1, CXCL8, CXCR4, DLL1, DLL4, 
DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, EP300, ERN1, ETS1, ETS2, EZR, FANCC, FLT3LG, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, HDAC7, HHEX, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IFI16, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF7, ITPKB, JAG1, JAG2, KIT, KITLG, KLF3, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, 
LTF, LYN, MAFB, MALT1, MERTK, MLLT11, MMP14, MYC, MYD88, MYH11, NDFIP1, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, 
PIK3R1, PIK3R6, PLCG2, PNP, PRDM1, PRDX2, PREX1, PRKX, PTGER4, RARA, REL, RIPK3, S1PR1, SART1, SFRP1, SLIT2, SMAD3, 
SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFSF10, TYRO3, USP18, VIP, 




ABL1, ADA, ANXA1, ATP11C, BCL3, BMP4, CADM1, CCL2, CD38, CD40, CEBPA, CHRD, CSF1, CXCL1, CXCL8, CXCR4, DLL1, DLL4, 
DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, EP300, ERN1, ETS1, ETS2, EZR, FANCC, FLT3LG, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, HDAC7, HHEX, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IFI16, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF7, ITPKB, JAG1, JAG2, KIT, KITLG, KLF3, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, 
LTF, LYN, MAFB, MALT1, MERTK, MLLT11, MMP14, MYC, MYD88, MYH11, NDFIP1, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, 
PIK3R1, PIK3R6, PLCG2, PNP, PRDM1, PRDX2, PREX1, PRKX, PTGER4, RARA, REL, RIPK3, S1PR1, SART1, SFRP1, SLIT2, SMAD3, 
SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFSF10, TYRO3, USP18, VIP, 




ABL1, ADA, ANXA1, ATP11C, BCL3, BMP4, CADM1, CCL2, CD38, CD40, CEBPA, CHRD, CSF1, CXCL1, CXCL8, CXCR4, DLL1, DLL4, 
DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, EP300, ERN1, ETS1, ETS2, EZR, FANCC, FLT3LG, FZD7, GATA2, GATA3, 
GIMAP4, GLI2, HDAC7, HHEX, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IFI16, IL15RA, IL18R1, IL1R1, IL27RA, 
IL2RB, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF7, ITPKB, JAG1, JAG2, KIT, KITLG, KLF3, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, 
LTF, LYN, MAFB, MALT1, MERTK, MLLT11, MMP14, MYC, MYD88, MYH11, NDFIP1, NGF, NOTCH1, NR0B2, NR4A2, NRARP, NTRK1, 
PIK3R1, PIK3R6, PLCG2, PNP, PRDM1, PRDX2, PREX1, PRKX, PTGER4, RARA, REL, RIPK3, S1PR1, SART1, SFRP1, SLIT2, SMAD3, 
SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFSF10, TYRO3, USP18, VIP, 




ABCG2, ANKRD2, APLN, APLNR, BHLHE41, BMP2, BMP4, CAV3, CCL2, CD38, CD9, CDON, CEBPA, CSRP3, CXCL14, DBN1, DLL1, 
DOK5, EFNB2, ENG, EPHB4, ERBB4, FBXO40, FEM1C, FGFR4, FLT3LG, FOXF1, HACD1, HEYL, HOPX, HYAL2, ID3, IFI16, IL6, ITGA6, 
JAG1, JDP2, KAT2A, KDM6B, KLHL41, LDLR, LIF, MAML1, MMP14, MSX1, MYC, NDN, NFATC4, NFKBIA, NOTCH1, NOX4, NR4A2, 
ODC1, PDE5A, PIK3R1, PIM1, PLAUR, PLCB1, PTPN11, RARA, RGS19, SEMA4C, SETD3, SFRP1, SGPL1, SKI, SKIL, SMAD6, SOCS3, 
SORT1, SOX8, SRC, SSPN, TAL1, TBX3, TCF21, TFE3, TGFB1, TMEM204, TNF, TNFAIP3, TNFRSF12A 
differentiation of 
muscle 
ABCG2, ANKRD2, APLN, APLNR, BHLHE41, BMP2, BMP4, CAV3, CCL2, CD38, CD9, CDON, CEBPA, CSRP3, CXCL14, DBN1, DLL1, 
DOK5, EFNB2, ENG, EPHB4, ERBB4, FBXO40, FEM1C, FGFR4, FLT3LG, FOXF1, HACD1, HEYL, HOPX, HYAL2, ID3, IFI16, IL6, ITGA6, 
JAG1, JDP2, KAT2A, KDM6B, KLHL41, LDLR, LIF, MAML1, MMP14, MSX1, MYC, NDN, NFATC4, NFKBIA, NOTCH1, NOX4, NR4A2, 
ODC1, PDE5A, PIK3R1, PIM1, PLAUR, PLCB1, PTPN11, RARA, RGS19, SEMA4C, SETD3, SFRP1, SGPL1, SKI, SKIL, SMAD6, SOCS3, 
SORT1, SOX8, SRC, SSPN, TAL1, TBX3, TCF21, TFE3, TGFB1, TMEM204, TNF, TNFAIP3, TNFRSF12A 
differentiation of 
muscle 
ABCG2, ANKRD2, APLN, APLNR, BHLHE41, BMP2, BMP4, CAV3, CCL2, CD38, CD9, CDON, CEBPA, CSRP3, CXCL14, DBN1, DLL1, 
DOK5, EFNB2, ENG, EPHB4, ERBB4, FBXO40, FEM1C, FGFR4, FLT3LG, FOXF1, HACD1, HEYL, HOPX, HYAL2, ID3, IFI16, IL6, ITGA6, 
JAG1, JDP2, KAT2A, KDM6B, KLHL41, LDLR, LIF, MAML1, MMP14, MSX1, MYC, NDN, NFATC4, NFKBIA, NOTCH1, NOX4, NR4A2, 
ODC1, PDE5A, PIK3R1, PIM1, PLAUR, PLCB1, PTPN11, RARA, RGS19, SEMA4C, SETD3, SFRP1, SGPL1, SKI, SKIL, SMAD6, SOCS3, 
SORT1, SOX8, SRC, SSPN, TAL1, TBX3, TCF21, TFE3, TGFB1, TMEM204, TNF, TNFAIP3, TNFRSF12A 
differentiation of 
muscle 
AGTR2, BMP2, BMP4, CAND2, CD9, CDC25A, CDK2, CDON, CEBPA, CXCL12, CXCR4, DDR1, EGLN3, FAF1, FBXO32, FLI1, GAB1, 
IFI16, IGFBP6, IKBKB, JDP2, LIF, MAGED1, MRAS, NDN, NFKBIA, PLCB1, PLCG1, PLEKHO1, PTPN11, RRAS2, SETD3, SGPL1, SKI, 
SKIL, SMAD7, SOCS3, ST8SIA2, ST8SIA4, TAL1, TBX3, TCF21, TGFB1, TMPO, TNF, TNFRSF12A, TSHZ3 
differentiation of 
muscle cell lines 
AGTR2, BMP2, BMP4, CAND2, CD9, CDC25A, CDK2, CDON, CEBPA, CXCL12, CXCR4, DDR1, EGLN3, FAF1, FBXO32, FLI1, GAB1, 
IFI16, IGFBP6, IKBKB, JDP2, LIF, MAGED1, MRAS, NDN, NFKBIA, PLCB1, PLCG1, PLEKHO1, PTPN11, RRAS2, SETD3, SGPL1, SKI, 
SKIL, SMAD7, SOCS3, ST8SIA2, ST8SIA4, TAL1, TBX3, TCF21, TGFB1, TMPO, TNF, TNFRSF12A, TSHZ3 
differentiation of 
muscle cell lines 
ABL1, ADAR, BMP2, BMP4, C1QC, CBFA2T3, CCL11, CCL2, CD40, CEBPA, CITED2, CSF1, CSF3R, DLL1, DLL4, EGR1, EIF2AK1, ETS2, 
FES, FLT3LG, GATA2, HCLS1, HMGA1, HOXB4, ID2, IFI16, IL15RA, IL33, IL34, IL6, INPP5D, IRF7, ITPKB, JAG1, JAK2, KAT6A, KIT, 
KITLG, KLF4, L3MBTL3, LFNG, LIF, LTF, LYN, MAFB, MECOM, MIF, MLF1, MYBL1, MYC, MYD88, MYH11, NFKBIA, NGF, NOTCH1, 
PDGFRA, PLSCR1, PRDM1, PRKX, PTPN11, RALGDS, RARA, RARG, RGL2, RIPK1, SLIT2, SNRK, SOCS3, SOD1, STAT6, TAL1, TET2, 
TGFB1, THPO, TLR4, TLR5, TNF, TNFSF10, WT1, ZFP36, ZFPM1 
differentiation of 
myeloid cells 
ABL1, ADAR, BMP2, BMP4, C1QC, CBFA2T3, CCL11, CCL2, CD40, CEBPA, CITED2, CSF1, CSF3R, DLL1, DLL4, EGR1, EIF2AK1, ETS2, 
FES, FLT3LG, GATA2, HCLS1, HMGA1, HOXB4, ID2, IFI16, IL15RA, IL33, IL34, IL6, INPP5D, IRF7, ITPKB, JAG1, JAK2, KAT6A, KIT, 
KITLG, KLF4, L3MBTL3, LFNG, LIF, LTF, LYN, MAFB, MECOM, MIF, MLF1, MYBL1, MYC, MYD88, MYH11, NFKBIA, NGF, NOTCH1, 
PDGFRA, PLSCR1, PRDM1, PRKX, PTPN11, RALGDS, RARA, RARG, RGL2, RIPK1, SLIT2, SNRK, SOCS3, SOD1, STAT6, TAL1, TET2, 
TGFB1, THPO, TLR4, TLR5, TNF, TNFSF10, WT1, ZFP36, ZFPM1 
differentiation of 
myeloid cells 
ABL1, ADAR, BMP2, BMP4, C1QC, CBFA2T3, CCL11, CCL2, CD40, CEBPA, CITED2, CSF1, CSF3R, DLL1, DLL4, EGR1, EIF2AK1, ETS2, 
FES, FLT3LG, GATA2, HCLS1, HMGA1, HOXB4, ID2, IFI16, IL15RA, IL33, IL34, IL6, INPP5D, IRF7, ITPKB, JAG1, JAK2, KAT6A, KIT, 
KITLG, KLF4, L3MBTL3, LFNG, LIF, LTF, LYN, MAFB, MECOM, MIF, MLF1, MYBL1, MYC, MYD88, MYH11, NFKBIA, NGF, NOTCH1, 
PDGFRA, PLSCR1, PRDM1, PRKX, PTPN11, RALGDS, RARA, RARG, RGL2, RIPK1, SLIT2, SNRK, SOCS3, SOD1, STAT6, TAL1, TET2, 
TGFB1, THPO, TLR4, TLR5, TNF, TNFSF10, WT1, ZFP36, ZFPM1 
differentiation of 
myeloid cells 
ABL1, ADAR, ALPL, BMP2, BMP4, CBL, CD200, CEBPA, CHRD, COL6A1, CSF1, DDR2, DLK1, EDN1, EFNB1, EFNB2, EGFR, ELF4, 
EPHA2, FAF1, FGF9, FLT4, GABBR1, GLI2, GLIS3, HDAC7, HEY1, HTRA1, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IL6, IL6R, JAG1, KLF4, 
LGALS9, LTF, MN1, MRC2, MYC, MYOC, NOS3, NOTCH1, NR0B2, PHB, PIN1, PLCL1, POSTN, PSMC2, PTGER4, PTN, ROR2, RRAS2, 








ABL1, ADAR, ALPL, BMP2, BMP4, CBL, CD200, CEBPA, CHRD, COL6A1, CSF1, DDR2, DLK1, EDN1, EFNB1, EFNB2, EGFR, ELF4, 
EPHA2, FAF1, FGF9, FLT4, GABBR1, GLI2, GLIS3, HDAC7, HEY1, HTRA1, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IL6, IL6R, JAG1, KLF4, 
LGALS9, LTF, MN1, MRC2, MYC, MYOC, NOS3, NOTCH1, NR0B2, PHB, PIN1, PLCL1, POSTN, PSMC2, PTGER4, PTN, ROR2, RRAS2, 





ABL1, ADAR, ALPL, BMP2, BMP4, CBL, CD200, CEBPA, CHRD, COL6A1, CSF1, DDR2, DLK1, EDN1, EFNB1, EFNB2, EGFR, ELF4, 
EPHA2, FAF1, FGF9, FLT4, GABBR1, GLI2, GLIS3, HDAC7, HEY1, HTRA1, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IL6, IL6R, JAG1, KLF4, 
LGALS9, LTF, MN1, MRC2, MYC, MYOC, NOS3, NOTCH1, NR0B2, PHB, PIN1, POSTN, PSMC2, PTGER4, PTN, ROR2, RRAS2, RSL1D1, 
SFRP1, SFRP4, SKI, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SND1, SOD1, SOX8, STC1, SUFU, TCIRG1, TGFB1, TNC, TNF, TPM4 
differentiation of 
osteoblasts 
ABL1, ADAR, ALPL, BMP2, BMP4, CBL, CD200, CEBPA, CHRD, COL6A1, CSF1, DDR2, DLK1, EDN1, EFNB1, EFNB2, EGFR, ELF4, 
EPHA2, FAF1, FGF9, FLT4, GABBR1, GLI2, GLIS3, HDAC7, HEY1, HTRA1, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IL6, IL6R, JAG1, KLF4, 
LGALS9, LTF, MN1, MRC2, MYC, MYOC, NOS3, NOTCH1, NR0B2, PHB, PIN1, POSTN, PSMC2, PTGER4, PTN, ROR2, RRAS2, RSL1D1, 
SFRP1, SFRP4, SKI, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SND1, SOD1, SOX8, STC1, SUFU, TCIRG1, TGFB1, TNC, TNF, TPM4 
differentiation of 
osteoblasts 
ABL1, ADAR, ALPL, BMP2, BMP4, CBL, CD200, CEBPA, CHRD, COL6A1, CSF1, DDR2, DLK1, EDN1, EFNB1, EFNB2, EGFR, ELF4, 
EPHA2, FAF1, FGF9, FLT4, GABBR1, GLI2, GLIS3, HDAC7, HEY1, HTRA1, IARS, ID1, ID2, ID3, ID4, IFI16, IFITM1, IL6, IL6R, JAG1, KLF4, 
LGALS9, LTF, MN1, MRC2, MYC, MYOC, NOS3, NOTCH1, NR0B2, PHB, PIN1, POSTN, PSMC2, PTGER4, PTN, ROR2, RRAS2, RSL1D1, 
SFRP1, SFRP4, SKI, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SND1, SOD1, SOX8, STC1, SUFU, TCIRG1, TGFB1, TNC, TNF, TPM4 
differentiation of 
osteoblasts 
ADM, BMP2, BMP4, CSF1, CSF3R, DTX1, EGFR, GATA2, GATA3, GFAP, GFRA1, HEYL, ID1, ID2, IL6, KITLG, LIF, MLLT11, NOTCH1, 
NOTCH3, ROR1, S1PR1, S1PR2, SNCA, SPRY1, SPRY2, TCF3, TNF 
differentiation of 
progenitor cells 
ABL1, ADAR, ATPIF1, BMP4, CEBPA, EGFR, EIF2AK1, EMP1, EPAS1, ERG, ETS1, FLI1, GAS2L1, GATA2, GATA3, HCLS1, HOXB4, ID2, 
IL6, IL6R, INPP5D, IRF1, JAK2, KIT, KITLG, KLF13, KMT2E, LMO2, LYN, MAFB, MAP4K1, MERTK, MIF, MYC, NOTCH1, PALLD, 
PDGFRA, PLCB1, PRMT1, SMAP1, TAL1, TET2, TFRC, THPO, TNF, TNFRSF12A, ZFPM1 
differentiation of 
red blood cells 
ABL1, ADAR, ATPIF1, BMP4, CEBPA, EGFR, EIF2AK1, EMP1, EPAS1, ERG, ETS1, FLI1, GAS2L1, GATA2, GATA3, HCLS1, HOXB4, ID2, 
IL6, IL6R, INPP5D, IRF1, JAK2, KIT, KITLG, KLF13, KMT2E, LMO2, LYN, MAFB, MAP4K1, MERTK, MIF, MYC, NOTCH1, PALLD, 
PDGFRA, PLCB1, PRMT1, SMAP1, TAL1, TET2, TFRC, THPO, TNF, TNFRSF12A, ZFPM1 
differentiation of 
red blood cells 
ABL1, ADAR, ATPIF1, BMP4, CEBPA, EGFR, EIF2AK1, EMP1, EPAS1, ERG, ETS1, FLI1, GAS2L1, GATA2, GATA3, HCLS1, HOXB4, ID2, 
IL6, IL6R, INPP5D, IRF1, JAK2, KIT, KITLG, KLF13, KMT2E, LMO2, LYN, MAFB, MAP4K1, MERTK, MIF, MYC, NOTCH1, PALLD, 
PDGFRA, PLCB1, PRMT1, SMAP1, TAL1, TET2, TFRC, THPO, TNF, TNFRSF12A, ZFPM1 
differentiation of 
red blood cells 
ABL1, ADAR, ATPIF1, BMP4, CEBPA, EGFR, EIF2AK1, EMP1, EPAS1, ERG, ETS1, FLI1, GAS2L1, GATA2, GATA3, HCLS1, HOXB4, ID2, 
IL6, IL6R, INPP5D, IRF1, JAK2, KIT, KITLG, KLF13, KMT2E, LMO2, LYN, MAFB, MAP4K1, MERTK, MIF, MYC, NOTCH1, PALLD, 
PDGFRA, PLCB1, PRMT1, SMAP1, TAL1, TET2, TFRC, THPO, TNF, TNFRSF12A, ZFPM1 
differentiation of 
red blood cells 
ABL1, ADA, ANXA1, BCL3, BMP4, CEBPA, CHRD, CXCL1, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, 
ETS1, FANCC, FZD7, GATA2, GATA3, GLI2, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL18R1, IL1R1, IL27RA, 
IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KIT, KITLG, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, MAFB, MALT1, MERTK, 
MLLT11, MYD88, MYH11, NDFIP1, NOTCH1, NR0B2, NR4A2, NRARP, PIK3R1, PIK3R6, PNP, PRDM1, PRDX2, PREX1, PTGER4, REL, 
RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR5, TNF, TNFAIP3, 
USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of T 
lymphocytes 
ABL1, ADA, ANXA1, BCL3, BMP4, CEBPA, CHRD, CXCL1, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, 
ETS1, FANCC, FZD7, GATA2, GATA3, GLI2, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL18R1, IL1R1, IL27RA, 
IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KIT, KITLG, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, MAFB, MALT1, MERTK, 
MLLT11, MYD88, MYH11, NDFIP1, NOTCH1, NR0B2, NR4A2, NRARP, PIK3R1, PIK3R6, PNP, PRDM1, PRDX2, PREX1, PTGER4, REL, 
RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR5, TNF, TNFAIP3, 
USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of T 
lymphocytes 
ABL1, ADA, ANXA1, BCL3, BMP4, CEBPA, CHRD, CXCL1, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, 
ETS1, FANCC, FZD7, GATA2, GATA3, GLI2, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL18R1, IL1R1, IL27RA, 
IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KIT, KITLG, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, MAFB, MALT1, MERTK, 
MLLT11, MYD88, MYH11, NDFIP1, NOTCH1, NR0B2, NR4A2, NRARP, PIK3R1, PIK3R6, PNP, PRDM1, PRDX2, PREX1, PTGER4, REL, 
RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR5, TNF, TNFAIP3, 
USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of T 
lymphocytes 
ABL1, ADA, ANXA1, BCL3, BMP4, CEBPA, CHRD, CXCL1, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, 
ETS1, FANCC, FZD7, GATA2, GATA3, GLI2, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL18R1, IL1R1, IL27RA, 
IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KIT, KITLG, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, MAFB, MALT1, MERTK, 
MLLT11, MYD88, MYH11, NDFIP1, NOTCH1, NR0B2, NR4A2, NRARP, PIK3R1, PIK3R6, PNP, PRDM1, PRDX2, PREX1, PTGER4, REL, 
RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR5, TNF, TNFAIP3, 
USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of T 
lymphocytes 
ABL1, ADA, ANXA1, BCL3, BMP4, CEBPA, CHRD, CXCL1, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, 
ETS1, FANCC, FZD7, GATA2, GATA3, GLI2, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL18R1, IL1R1, IL27RA, 
IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KIT, KITLG, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, MAFB, MALT1, MERTK, 
MLLT11, MYD88, MYH11, NDFIP1, NOTCH1, NR0B2, NR4A2, NRARP, PIK3R1, PIK3R6, PNP, PRDM1, PRDX2, PREX1, PTGER4, REL, 
RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR5, TNF, TNFAIP3, 
USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of T 
lymphocytes 
ABL1, ADA, ANXA1, BCL3, BMP4, CEBPA, CHRD, CXCL1, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, 
ETS1, FANCC, FZD7, GATA2, GATA3, GLI2, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL18R1, IL1R1, IL27RA, 
IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KIT, KITLG, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, MAFB, MALT1, MERTK, 
MLLT11, MYD88, MYH11, NDFIP1, NOTCH1, NR0B2, NR4A2, NRARP, PIK3R1, PIK3R6, PNP, PRDM1, PRDX2, PREX1, PTGER4, REL, 
RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR5, TNF, TNFAIP3, 
USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of T 
lymphocytes 
ABL1, ADA, ANXA1, BCL3, BMP4, CEBPA, CHRD, CXCL1, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, 
ETS1, FANCC, FZD7, GATA2, GATA3, GLI2, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL18R1, IL1R1, IL27RA, 
IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KIT, KITLG, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, MAFB, MALT1, MERTK, 
MLLT11, MYD88, MYH11, NDFIP1, NOTCH1, NR0B2, NR4A2, NRARP, PIK3R1, PIK3R6, PNP, PRDM1, PRDX2, PREX1, PTGER4, REL, 
RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR5, TNF, TNFAIP3, 
USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of T 
lymphocytes 
ABL1, ADA, ANXA1, BCL3, BMP4, CEBPA, CHRD, CXCL1, DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, 
ETS1, FANCC, FZD7, GATA2, GATA3, GLI2, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IL18R1, IL1R1, IL27RA, 
IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KIT, KITLG, KLF4, LCP2, LFNG, LGALS9, LIF, LRRC8A, MAFB, MALT1, MERTK, 
MLLT11, MYD88, MYH11, NDFIP1, NOTCH1, NR0B2, NR4A2, NRARP, PIK3R1, PIK3R6, PNP, PRDM1, PRDX2, PREX1, PTGER4, REL, 
RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, TAL1, TCF3, TGFB1, TLR5, TNF, TNFAIP3, 
USP18, VIP, XRCC4, ZFP36L1, ZFP36L2 
differentiation of T 
lymphocytes 
ABL1, ARHGAP32, AZGP1, BAG1, BECN1, BEX2, BHLHE40, BMP2, BMP4, CD38, CDK2, CEBPA, CHD1, CMTM8, CREG1, CSF1, DAB2, 
DDR1, DLK1, DNMT1, DPP4, DUSP1, EGFR, EGR1, EID1, ENO1, EP300, ERBB4, ESR1, ETS2, FES, FGF9, FLI1, GATA2, GCNT1, 
HAND1, ID1, ID3, IFI16, IL17RD, IL6, INPP5D, IRF1, JAG1, JDP2, KAT6A, KIT, KITLG, KLF4, LIF, LIFR, LIMK2, LYN, MIF, MRAS, MST1R, 
MYC, NDN, NDRG1, NFKBIA, NGF, NOTCH1, NTRK1, ODC1, PA2G4, PDGFB, PDGFRB, PIK3R1, PLAUR, PLSCR1, POU5F1, PRDM1, 
PRKAR2B, PRKD3, PRKX, PRMT1, PTGER4, PTPN11, RAPGEF3, RARA, RARG, RET, RGS19, RRAS2, SGPL1, SMAD6, SMAD7, SNCA, 
SOCS3, SPRY2, SPRY4, SRC, SRPK3, ST8SIA2, ST8SIA4, STK39, TAL1, TCF3, TGFB1, THBD, THPO, THRB, TMEM54, TNF, WT1 
differentiation of 
tumor cell lines 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS15, ADGRG1, ADH5, ADRA2B, ADRA2C, ADSL, AGAP2, 
AIM1, AKAP6, AKR1B1, ALAS1, ALDH2, ALPL, ANGPTL4, ANK3, ANPEP, ANXA1, ANXA11, ANXA3, APBA1, AQP3, AR, ARAP3, ARL5A, 
ASB5, ATIC, ATP1B3, AZGP1, BAG1, BECN1, BEX1, BEX4, BICC1, BIRC3, BMP2, BMP4, BMP5, BNIP3, BST2, BTRC, C1orf115, C2orf88, 






CD9, CDC25B, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CILP, CKS2, CLGN, CLMN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, 
COL15A1, COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CSF1, CTF1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, 
CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR1, DDR2, DFFB, DGAT2, DGKA, DHDDS, DHX32, DLC1, DNMT1, DNMT3B, DPYD, DRG1, 
DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNA5, EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EIF3H, 
ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, ERBB4, ERCC2, 
ESR1, ETS1, EXOSC4, EZR, F11R, F5, FABP5, FANCC, FBLN2, FCGR3A/FCGR3B, FCN3, FGF1, FGF12, FGFR3, FGFR4, FHIT, FLT1, 
FLT4, FOXF1, FPGS, FSTL3, FZD4, FZD7, GABBR1, GADD45A, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, GOT1, 
GPAA1, GPI, GPR4, GRIN3A, GSS, GSTO1, GYG2, HAND1, HBEGF, HCLS1, HDAC6, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HLA-
DRA, HOPX, HOXB2, HSD11B2, HSD17B11, HSPA5, HTRA1, ICAM1, ID1, ID2, IDO1, IFIT2, IFITM1, IGFBP2, IGFBP6, IKBKB, IL15RA, 
IL18R1, IL27RA, IL6, IL6R, IPO7, IQGAP1, IRF1, ISG20, ITGA6, ITGB3, ITGB4, ITIH5, ITPRIPL2, IVD, JAG1, JAK2, KAT6A, KDR, KIF1A, 
KIT, KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LASP1, LDHA, LIF, LIFR, LIMK2, LINC00152, LIPE, LPCAT2, LRRK2, 
LTBP4, LYN, LYZ, MAFB, MAL, MANF, MAOA, MAPK11, MASP1, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, 
MMP14, MRPS23, MSC, MST1R, MSX1, MT1E, MUT, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, NCOA3, NDN, 
NDRG1, NEAT1, NEDD4, NEDD9, NEIL1, NEURL1B, NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT1, NUDT16, NUMB, 
NUP37, ODC1, OLFML3, OSMR, P4HA1, PA2G4, PAICS, PALLD, PARK2, PCDH7, PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, 
PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, PIM1, PIM3, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, PLPP3, 
PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPM1H, PPP1CB, PPP1R3C, PRDX1, PRKAA2, PRKACB, PRMT1, PRMT5, 
PRNP, PROX1, PRPF6, PRRX1, PSMA7, PSMD14, PSMD4, PSMF1, PTGER4, PTGES, PTGFRN, PTGIS, PTGS1, PTPN11, PTPRF, PTX3, 
PXDN, PXN, RABGGTB, RAD50, RAN, RARA, RASSF1, RCHY1, RECK, RET, RGL2, RGN, RHBDF2, RHOJ, RPS4Y1, RRM1, RSRP1, 
RUVBL1, S100A8, S100A9, SAMD9L, SCARA5, SCD, SCN1B, SDF2L1, SDHB, SDHD, SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, 
SGK1, SKI, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, SOCS3, SOD1, SOD3, SORD, 
SOX17, SPEN, SPRY1, SRC, SRGN, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TET2, TET3, TF, TFDP2, 
TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THRB, TIAM1, TIMP2, TLR4, TLX1, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP3, 
TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, 
UBE2S, UBE2T, UCHL1, UGP2, UNC5C, UTRN, VASH2, VAV2, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VPS37A, VSIG10, VTN, WBSCR22, 
WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS15, ADGRG1, ADH5, ADRA2B, ADRA2C, ADSL, AGAP2, 
AIM1, AKAP6, AKR1B1, ALAS1, ALDH2, ALPL, ANGPTL4, ANK3, ANPEP, ANXA1, ANXA11, ANXA3, APBA1, AQP3, AR, ARAP3, ARL5A, 
ASB5, ATIC, ATP1B3, AZGP1, BAG1, BECN1, BEX1, BEX4, BICC1, BIRC3, BMP2, BMP4, BMP5, BNIP3, BST2, BTRC, C1orf115, C2orf88, 
C9orf16, CADPS, CAMK2N1, CAP2, CAPN5, CASP10, CASP2, CASP4, CBL, CCDC68, CCL11, CCL2, CCT4, CCT5, CD109, CD34, CD83, 
CD9, CDC25B, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CILP, CKS2, CLGN, CLMN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, 
COL15A1, COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CSF1, CTF1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, 
CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR1, DDR2, DFFB, DGAT2, DGKA, DHDDS, DHX32, DLC1, DNMT1, DNMT3B, DPYD, DRG1, 
DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNA5, EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EIF3H, 
ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, ERBB4, ERCC2, 
ESR1, ETS1, EXOSC4, EZR, F11R, F5, FABP5, FANCC, FBLN2, FCGR3A/FCGR3B, FCN3, FGF1, FGF12, FGFR3, FGFR4, FHIT, FLT1, 
FLT4, FOXF1, FPGS, FSTL3, FZD4, FZD7, GABBR1, GADD45A, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, GOT1, 
GPAA1, GPI, GPR4, GRIN3A, GSS, GSTO1, GYG2, HAND1, HBEGF, HCLS1, HDAC6, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HLA-
DRA, HOPX, HOXB2, HSD11B2, HSD17B11, HSPA5, HTRA1, ICAM1, ID1, ID2, IDO1, IFIT2, IFITM1, IGFBP2, IGFBP6, IKBKB, IL15RA, 
IL18R1, IL27RA, IL6, IL6R, IPO7, IQGAP1, IRF1, ISG20, ITGA6, ITGB3, ITGB4, ITIH5, ITPRIPL2, IVD, JAG1, JAK2, KAT6A, KDR, KIF1A, 
KIT, KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LASP1, LDHA, LIF, LIFR, LIMK2, LINC00152, LIPE, LPCAT2, LRRK2, 
LTBP4, LYN, LYZ, MAFB, MAL, MANF, MAOA, MAPK11, MASP1, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, 
MMP14, MRPS23, MSC, MST1R, MSX1, MT1E, MUT, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, NCOA3, NDN, 
NDRG1, NEAT1, NEDD4, NEDD9, NEIL1, NEURL1B, NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT1, NUDT16, NUMB, 
NUP37, ODC1, OLFML3, OSMR, P4HA1, PA2G4, PAICS, PALLD, PARK2, PCDH7, PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, 
PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, PIM1, PIM3, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, PLPP3, 
PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPM1H, PPP1CB, PPP1R3C, PRDX1, PRKAA2, PRKACB, PRMT1, PRMT5, 
PRNP, PROX1, PRPF6, PRRX1, PSMA7, PSMD14, PSMD4, PSMF1, PTGER4, PTGES, PTGFRN, PTGIS, PTGS1, PTPN11, PTPRF, PTX3, 
PXDN, PXN, RABGGTB, RAD50, RAN, RARA, RASSF1, RCHY1, RECK, RET, RGL2, RGN, RHBDF2, RHOJ, RPS4Y1, RRM1, RSRP1, 
RUVBL1, S100A8, S100A9, SAMD9L, SCARA5, SCD, SCN1B, SDF2L1, SDHB, SDHD, SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, 
SGK1, SKI, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, SOCS3, SOD1, SOD3, SORD, 
SOX17, SPEN, SPRY1, SRC, SRGN, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TET2, TET3, TF, TFDP2, 
TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THRB, TIAM1, TIMP2, TLR4, TLX1, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP3, 
TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, 
UBE2S, UBE2T, UCHL1, UGP2, UNC5C, UTRN, VASH2, VAV2, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VPS37A, VSIG10, VTN, WBSCR22, 
WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 
digestive organ 
tumor 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS15, ADGRG1, ADH5, ADRA2B, ADRA2C, ADSL, AGAP2, 
AIM1, AKAP6, AKR1B1, ALAS1, ALDH2, ALPL, ANGPTL4, ANK3, ANPEP, ANXA1, ANXA11, ANXA3, APBA1, AQP3, AR, ARAP3, ARL5A, 
ASB5, ATIC, ATP1B3, AZGP1, BAG1, BECN1, BEX1, BEX4, BICC1, BIRC3, BMP2, BMP4, BMP5, BNIP3, BST2, BTRC, C1orf115, C2orf88, 
C9orf16, CADPS, CAMK2N1, CAP2, CAPN5, CASP10, CASP2, CASP4, CBL, CCDC68, CCL11, CCL2, CCT4, CCT5, CD109, CD34, CD83, 
CD9, CDC25B, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CILP, CKS2, CLGN, CLMN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, 
COL15A1, COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CSF1, CTF1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, 
CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR1, DDR2, DFFB, DGAT2, DGKA, DHDDS, DHX32, DLC1, DNMT1, DNMT3B, DPYD, DRG1, 
DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNA5, EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EIF3H, 
ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, ERBB4, ERCC2, 
ESR1, ETS1, EXOSC4, EZR, F11R, F5, FABP5, FANCC, FBLN2, FCGR3A/FCGR3B, FCN3, FGF1, FGF12, FGFR3, FGFR4, FHIT, FLT1, 
FLT4, FOXF1, FPGS, FSTL3, FZD4, FZD7, GABBR1, GADD45A, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, GOT1, 
GPAA1, GPI, GPR4, GRIN3A, GSS, GSTO1, GYG2, HAND1, HBEGF, HCLS1, HDAC6, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HLA-
DRA, HOPX, HOXB2, HSD11B2, HSD17B11, HSPA5, HTRA1, ICAM1, ID1, ID2, IDO1, IFIT2, IFITM1, IGFBP2, IGFBP6, IKBKB, IL15RA, 
IL18R1, IL27RA, IL6, IL6R, IPO7, IQGAP1, IRF1, ISG20, ITGA6, ITGB3, ITGB4, ITIH5, ITPRIPL2, IVD, JAG1, JAK2, KAT6A, KDR, KIF1A, 
KIT, KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LASP1, LDHA, LIF, LIFR, LIMK2, LINC00152, LIPE, LPCAT2, LRRK2, 
LTBP4, LYN, LYZ, MAFB, MAL, MANF, MAOA, MAPK11, MASP1, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, 
MMP14, MRPS23, MSC, MST1R, MSX1, MT1E, MUT, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, NCOA3, NDN, 
NDRG1, NEAT1, NEDD4, NEDD9, NEIL1, NEURL1B, NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT1, NUDT16, NUMB, 
NUP37, ODC1, OLFML3, OSMR, P4HA1, PA2G4, PAICS, PALLD, PARK2, PCDH7, PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, 
PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, PIM1, PIM3, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, PLPP3, 
PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPM1H, PPP1CB, PPP1R3C, PRDX1, PRKAA2, PRKACB, PRMT1, PRMT5, 
PRNP, PROX1, PRPF6, PRRX1, PSMA7, PSMD14, PSMD4, PSMF1, PTGER4, PTGES, PTGFRN, PTGIS, PTGS1, PTPN11, PTPRF, PTX3, 
PXDN, PXN, RABGGTB, RAD50, RAN, RARA, RASSF1, RCHY1, RECK, RET, RGL2, RGN, RHBDF2, RHOJ, RPS4Y1, RRM1, RSRP1, 
RUVBL1, S100A8, S100A9, SAMD9L, SCARA5, SCD, SCN1B, SDF2L1, SDHB, SDHD, SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, 
SGK1, SKI, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, SOCS3, SOD1, SOD3, SORD, 
SOX17, SPEN, SPRY1, SRC, SRGN, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TET2, TET3, TF, TFDP2, 
TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THRB, TIAM1, TIMP2, TLR4, TLX1, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP3, 
TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, 
UBE2S, UBE2T, UCHL1, UGP2, UNC5C, UTRN, VASH2, VAV2, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VPS37A, VSIG10, VTN, WBSCR22, 
WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 
digestive organ 
tumor 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS15, ADGRG1, ADH5, ADRA2B, ADRA2C, ADSL, AGAP2, AIM1, 
AKAP6, ALAS1, ALDH2, ALPL, ANGPTL4, ANK3, ANPEP, ANXA1, ANXA11, APBA1, AQP3, AR, ARAP3, ARL5A, ASB5, ATIC, ATP1B3, 
AZGP1, BAG1, BECN1, BEX1, BEX4, BIRC3, BMP2, BMP4, BMP5, BNIP3, BST2, C1orf115, CADPS, CAMK2N1, CAP2, CAPN5, CASP10, 






CLGN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, COL15A1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CSF1, CTF1, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGAT2, DGKA, DHDDS, DLC1, DNMT1, 
DNMT3B, DPYD, DRG1, DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNA5, EFNB1, EFS, EGFR, 
EHHADH, EIF2AK1, EIF3H, ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, 
ERBB4, ERCC2, ESR1, ETS1, EXOSC4, EZR, F11R, F5, FABP5, FANCC, FBLN2, FCGR3A/FCGR3B, FCN3, FGF1, FGF12, FGFR3, 
FGFR4, FHIT, FLT1, FLT4, FOXF1, FPGS, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, 
GOT1, GPAA1, GPI, GPR4, GRIN3A, GSS, GSTO1, GYG2, HAND1, HBEGF, HCLS1, HDAC6, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, 
HLA-DRA, HOPX, HOXB2, HSD11B2, HSD17B11, HSPA5, HTRA1, ICAM1, ID1, ID2, IDO1, IFIT2, IFITM1, IGFBP2, IGFBP6, IKBKB, 
IL15RA, IL18R1, IL6, IL6R, IPO7, IQGAP1, IRF1, ISG20, ITGA6, ITGB4, ITIH5, ITPRIPL2, IVD, JAG1, JAK2, KAT6A, KDR, KIF1A, KIT, 
KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LASP1, LDHA, LIF, LIFR, LIMK2, LINC00152, LIPE, LPCAT2, LRRK2, LTBP4, 
LYN, LYZ, MAFB, MAL, MANF, MAOA, MAPK11, MASP1, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, MMP14, 
MSC, MST1R, MSX1, MT1E, MUT, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD4, NEDD9, 
NEIL1, NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT16, NUMB, NUP37, ODC1, OLFML3, OSMR, P4HA1, PA2G4, PAICS, 
PALLD, PCDH7, PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, 
PLA2G2A, PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPP1CB, PPP1R3C, PRDX1, 
PRKAA2, PRKACB, PRMT1, PRNP, PROX1, PRPF6, PRRX1, PSMA7, PSMD14, PSMD4, PSMF1, PTGER4, PTGES, PTGFRN, PTGS1, 
PTPN11, PTPRF, PTX3, PXDN, PXN, RABGGTB, RAD50, RAN, RARA, RASSF1, RCHY1, RECK, RET, RGL2, RGN, RHBDF2, RHOJ, 
RPS4Y1, RRM1, RSRP1, RUVBL1, S100A8, S100A9, SAMD9L, SCARA5, SCD, SCN1B, SDF2L1, SECTM1, SEL1L3, SERPINE1, SFRP1, 
SFRP4, SGK1, SKI, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, SOCS3, SOD1, SOD3, SOX17, 
SPEN, SPRY1, SRC, SRGN, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TET2, TET3, TFDP2, TFPI, TFPI2, 
TFRC, TGFB1, TGFB3, THBD, THRB, TIAM1, TIMP2, TLR4, TLX1, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP3, TNFRSF11B, 
TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2S, UBE2T, UCHL1, 
UNC5C, UTRN, VASH2, VAV2, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VPS37A, VSIG10, VTN, WBSCR22, WFS1, WISP1, WISP2, WT1, 
YES1, ZFP36L2 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS15, ADGRG1, ADH5, ADRA2B, ADRA2C, ADSL, AGAP2, AIM1, 
AKAP6, ALAS1, ALDH2, ALPL, ANGPTL4, ANK3, ANPEP, ANXA1, ANXA11, APBA1, AQP3, AR, ARAP3, ARL5A, ASB5, ATIC, ATP1B3, 
AZGP1, BAG1, BECN1, BEX1, BEX4, BIRC3, BMP2, BMP4, BMP5, BNIP3, BST2, C1orf115, CADPS, CAMK2N1, CAP2, CAPN5, CASP10, 
CASP2, CASP4, CBL, CCL11, CCL2, CCT4, CCT5, CD109, CD34, CD83, CD9, CDC25B, CDH13, CDKN1C, CDON, CEBPA, CILP, CKS2, 
CLGN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, COL15A1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CSF1, CTF1, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGAT2, DGKA, DHDDS, DLC1, DNMT1, 
DNMT3B, DPYD, DRG1, DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNA5, EFNB1, EFS, EGFR, 
EHHADH, EIF2AK1, EIF3H, ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, 
ERBB4, ERCC2, ESR1, ETS1, EXOSC4, EZR, F11R, F5, FABP5, FANCC, FBLN2, FCGR3A/FCGR3B, FCN3, FGF1, FGF12, FGFR3, 
FGFR4, FHIT, FLT1, FLT4, FOXF1, FPGS, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, 
GOT1, GPAA1, GPI, GPR4, GRIN3A, GSS, GSTO1, GYG2, HAND1, HBEGF, HCLS1, HDAC6, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, 
HLA-DRA, HOPX, HOXB2, HSD11B2, HSD17B11, HSPA5, HTRA1, ICAM1, ID1, ID2, IDO1, IFIT2, IFITM1, IGFBP2, IGFBP6, IKBKB, 
IL15RA, IL18R1, IL6, IL6R, IPO7, IQGAP1, IRF1, ISG20, ITGA6, ITGB4, ITIH5, ITPRIPL2, IVD, JAG1, JAK2, KAT6A, KDR, KIF1A, KIT, 
KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LASP1, LDHA, LIF, LIFR, LIMK2, LINC00152, LIPE, LPCAT2, LRRK2, LTBP4, 
LYN, LYZ, MAFB, MAL, MANF, MAOA, MAPK11, MASP1, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, MMP14, 
MSC, MST1R, MSX1, MT1E, MUT, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD4, NEDD9, 
NEIL1, NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT16, NUMB, NUP37, ODC1, OLFML3, OSMR, P4HA1, PA2G4, PAICS, 
PALLD, PCDH7, PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, 
PLA2G2A, PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPP1CB, PPP1R3C, PRDX1, 
PRKAA2, PRKACB, PRMT1, PRNP, PROX1, PRPF6, PRRX1, PSMA7, PSMD14, PSMD4, PSMF1, PTGER4, PTGES, PTGFRN, PTGS1, 
PTPN11, PTPRF, PTX3, PXDN, PXN, RABGGTB, RAD50, RAN, RARA, RASSF1, RCHY1, RECK, RET, RGL2, RGN, RHBDF2, RHOJ, 
RPS4Y1, RRM1, RSRP1, RUVBL1, S100A8, S100A9, SAMD9L, SCARA5, SCD, SCN1B, SDF2L1, SECTM1, SEL1L3, SERPINE1, SFRP1, 
SFRP4, SGK1, SKI, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, SOCS3, SOD1, SOD3, SOX17, 
SPEN, SPRY1, SRC, SRGN, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TET2, TET3, TFDP2, TFPI, TFPI2, 
TFRC, TGFB1, TGFB3, THBD, THRB, TIAM1, TIMP2, TLR4, TLX1, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP3, TNFRSF11B, 
TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2S, UBE2T, UCHL1, 




ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAM23, ADAMTS15, ADGRG1, ADH5, ADRA2B, ADRA2C, ADSL, AGAP2, AIM1, 
AKAP6, ALAS1, ALDH2, ALPL, ANGPTL4, ANK3, ANPEP, ANXA1, ANXA11, APBA1, AQP3, AR, ARAP3, ARL5A, ASB5, ATIC, ATP1B3, 
AZGP1, BAG1, BECN1, BEX1, BEX4, BIRC3, BMP2, BMP4, BMP5, BNIP3, BST2, C1orf115, CADPS, CAMK2N1, CAP2, CAPN5, CASP10, 
CASP2, CASP4, CBL, CCL11, CCL2, CCT4, CCT5, CD109, CD34, CD83, CD9, CDC25B, CDH13, CDKN1C, CDON, CEBPA, CILP, CKS2, 
CLGN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, COL15A1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CSF1, CTF1, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGAT2, DGKA, DHDDS, DLC1, DNMT1, 
DNMT3B, DPYD, DRG1, DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNA5, EFNB1, EFS, EGFR, 
EHHADH, EIF2AK1, EIF3H, ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, 
ERBB4, ERCC2, ESR1, ETS1, EXOSC4, EZR, F11R, F5, FABP5, FANCC, FBLN2, FCGR3A/FCGR3B, FCN3, FGF1, FGF12, FGFR3, 
FGFR4, FHIT, FLT1, FLT4, FOXF1, FPGS, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, 
GOT1, GPAA1, GPI, GPR4, GRIN3A, GSS, GSTO1, GYG2, HAND1, HBEGF, HCLS1, HDAC6, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, 
HLA-DRA, HOPX, HOXB2, HSD11B2, HSD17B11, HSPA5, HTRA1, ICAM1, ID1, ID2, IDO1, IFIT2, IFITM1, IGFBP2, IGFBP6, IKBKB, 
IL15RA, IL18R1, IL6, IL6R, IPO7, IQGAP1, IRF1, ISG20, ITGA6, ITGB4, ITIH5, ITPRIPL2, IVD, JAG1, JAK2, KAT6A, KDR, KIF1A, KIT, 
KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LASP1, LDHA, LIF, LIFR, LIMK2, LINC00152, LIPE, LPCAT2, LRRK2, LTBP4, 
LYN, LYZ, MAFB, MAL, MANF, MAOA, MAPK11, MASP1, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, mir-631, MMP14, 
MSC, MST1R, MSX1, MT1E, MUT, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD4, NEDD9, 
NEIL1, NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT16, NUMB, NUP37, ODC1, OLFML3, OSMR, P4HA1, PA2G4, PAICS, 
PALLD, PCDH7, PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, 
PLA2G2A, PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPP1CB, PPP1R3C, PRDX1, 
PRKAA2, PRKACB, PRMT1, PRNP, PROX1, PRPF6, PRRX1, PSMA7, PSMD14, PSMD4, PSMF1, PTGER4, PTGES, PTGFRN, PTGS1, 
PTPN11, PTPRF, PTX3, PXDN, PXN, RABGGTB, RAD50, RAN, RARA, RASSF1, RCHY1, RECK, RET, RGL2, RGN, RHBDF2, RHOJ, 
RPS4Y1, RRM1, RSRP1, RUVBL1, S100A8, S100A9, SAMD9L, SCARA5, SCD, SCN1B, SDF2L1, SECTM1, SEL1L3, SERPINE1, SFRP1, 
SFRP4, SGK1, SKI, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, SOCS3, SOD1, SOD3, SOX17, 
SPEN, SPRY1, SRC, SRGN, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TET2, TET3, TFDP2, TFPI, TFPI2, 
TFRC, TGFB1, TGFB3, THBD, THRB, TIAM1, TIMP2, TLR4, TLX1, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP3, TNFRSF11B, 
TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2S, UBE2T, UCHL1, 




ABCB1, ACAT1, ACE, ACP1, ADORA1, ADRA2B, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, AP1S2, APLNR, 
APLP1, ARHGAP32, ARHGEF1, ARHGEF7, ARIH2, ARL3, ATP5L, ATP6V1B2, ATP6V1E1, AVPR2, B4GAT1, BASP1, BCHE, BCL7A, 
BECN1, BHLHE40, BTN3A1, CAB39, CACNB3, CASP2, CASP7, CASQ1, CD38, CDKN1C, CDR1, CETN2, CKB, CLU, COPE, CORO2B, 
CRYM, CSE1L, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, DYNLT1, EGR1, EGR2, EIF3K, ELMO1, 
ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FARSB, FDFT1, FGF12, FGFR4, FKBP4, GABRA4, GABRD, GADD45A, 
GBP1, GCH1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HIGD1A, HOMER1, HSBP1, HSPA5, ID3, ID4, IDO1, IER3, 
IKBKB, IL6, IL6R, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, LDLR, 
LIFR, LRRK2, LTF, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, 
NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NEDD4, NGF, NR4A2, NRTN, NUDT1, P4HA1, PARK2, PARK7, PARL, 
PCDH7, PCMT1, PDE4C, PDE5A, PDE6B, PDLIM1, PGK1, PIN1, PKIA, PLCB1, PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, 





PREPL, PRIM2, PRKX, PRNP, PSMB6, PSMC1, PTGES3, PTPN3, PTPN5, RAN, RASA4, RASD2, RBFOX1, RCAN1, S1PR1, SAP18, 
SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SEMA5A, SGK1, SH3BP4, SH3GL2, SLC14A1, SLC17A7, 
SLC1A1, SLC1A3, SLIRP, SLIT2, SLMAP, SMAD6, SNCA, SNCAIP, SOD1, SORT1, SSR3, ST3GAL5, ST8SIA2, ST8SIA4, SUB1, SUCLA2, 
TLR4, TMED10, TNF, TPM3, TSPO, TUBA4A, TUBA8, TUBB4B, UCHL1, UQCR10, USP13, VSNL1, XRCC6 
ABCB1, ACAT1, ACE, ACP1, ADORA1, ADRA2B, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, AP1S2, APLNR, 
APLP1, ARHGAP32, ARHGEF1, ARHGEF7, ARIH2, ARL3, ATP5L, ATP6V1B2, ATP6V1E1, AVPR2, B4GAT1, BASP1, BCHE, BCL7A, 
BECN1, BHLHE40, BTN3A1, CAB39, CACNB3, CASP2, CASP7, CASQ1, CD38, CDKN1C, CDR1, CETN2, CKB, CLU, COPE, CORO2B, 
CRYM, CSE1L, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, DYNLT1, EGR1, EGR2, EIF3K, ELMO1, 
ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FARSB, FDFT1, FGF12, FGFR4, FKBP4, GABRA4, GABRD, GADD45A, 
GBP1, GCH1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HIGD1A, HOMER1, HSBP1, HSPA5, ID3, ID4, IDO1, IER3, 
IKBKB, IL6, IL6R, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, LDLR, 
LIFR, LRRK2, LTF, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, 
NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NEDD4, NGF, NR4A2, NRTN, NUDT1, P4HA1, PARK2, PARK7, PARL, 
PCDH7, PCMT1, PDE4C, PDE5A, PDE6B, PDLIM1, PGK1, PIN1, PKIA, PLCB1, PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, 
PREPL, PRIM2, PRKX, PRNP, PSMB6, PSMC1, PTGES3, PTPN3, PTPN5, RAN, RASA4, RASD2, RBFOX1, RCAN1, S1PR1, SAP18, 
SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SEMA5A, SGK1, SH3BP4, SH3GL2, SLC14A1, SLC17A7, 
SLC1A1, SLC1A3, SLIRP, SLIT2, SLMAP, SMAD6, SNCA, SNCAIP, SOD1, SORT1, SSR3, ST3GAL5, ST8SIA2, ST8SIA4, SUB1, SUCLA2, 
TLR4, TMED10, TNF, TPM3, TSPO, TUBA4A, TUBA8, TUBB4B, UCHL1, UQCR10, USP13, VSNL1, XRCC6 
disorder of basal 
ganglia 
ACOX1, ADGRF5, ADM, ADRA2B, ADRA2C, ALDH3A2, ANKRD29, APOL3, ARHGEF10, ARHGEF15, ARHGEF19, ARHGEF25, ARL8B, 
ASMTL, ATL3, ATP8B1, ATP8B2, BAZ1A, C16orf45, CACNA2D1, CCDC85A, CDH13, CLEC14A, COL12A1, COL16A1, CSF3R, CYP2J2, 
DCHS1, DCUN1D5, DOCK6, DPYSL3, DTX3, EARS2, EGFR, ENG, ESR1, F5, FAM109B, FAM49A, FBXO32, FCGR3A/FCGR3B, FGGY, 
FLT1, FMO2, FNDC1, FXYD1, FZD4, GCNT1, GJA4, GLO1, GPIHBP1, HAGH, HSD11B2, IFITM1, IFITM2, IL6, ITPKB, KCNA4, KCTD15, 
KDR, KIAA0040, LDLR, LOC100507477, LUC7L, MAOA, MYO10, MYO16, MYOC, NAALAD2, NANS, NDFIP2, NETO2, NFATC4, NGF, 
NOTCH3, NOX4, NRARP, NUCB2, OSBPL7, PCDH12, PDE5A, PDLIM3, PDZD4, PHKB, PLA2G2A, PLCG1, PLEKHA5, PLEKHG4, PRRX1, 
PTGER4, PTGIS, PTGS1, RARRES2, RFTN2, ROBO3, ROBO4, SCN4B, SEC24D, SEMA5A, SERPINE1, SGCD, SHANK3, SKIL, SLC6A1, 




ACOX1, ADGRF5, ADM, ADRA2B, ADRA2C, ALDH3A2, ANKRD29, APOL3, ARHGEF10, ARHGEF15, ARHGEF19, ARHGEF25, ARL8B, 
ASMTL, ATL3, ATP8B1, ATP8B2, BAZ1A, C16orf45, CACNA2D1, CCDC85A, CDH13, CLEC14A, COL12A1, COL16A1, CSF3R, CYP2J2, 
DCHS1, DCUN1D5, DOCK6, DPYSL3, DTX3, EARS2, EGFR, ENG, ESR1, F5, FAM109B, FAM49A, FBXO32, FCGR3A/FCGR3B, FGGY, 
FLT1, FMO2, FNDC1, FXYD1, FZD4, GCNT1, GJA4, GLO1, GPIHBP1, HAGH, HSD11B2, IFITM1, IFITM2, IL6, ITPKB, KCNA4, KCTD15, 
KDR, KIAA0040, LDLR, LOC100507477, LUC7L, MAOA, MYO10, MYO16, MYOC, NAALAD2, NANS, NDFIP2, NETO2, NFATC4, NGF, 
NOTCH3, NOX4, NRARP, NUCB2, OSBPL7, PCDH12, PDE5A, PDLIM3, PDZD4, PHKB, PLA2G2A, PLCG1, PLEKHA5, PLEKHG4, PRRX1, 
PTGER4, PTGIS, PTGS1, RARRES2, RFTN2, ROBO3, ROBO4, SCN4B, SEC24D, SEMA5A, SERPINE1, SGCD, SHANK3, SKIL, SLC6A1, 




ABCB1, ACAT1, ACE, ACP1, ADRA2B, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, APLNR, APLP1, 
ARHGAP32, ARHGEF1, ARHGEF7, ARIH2, ARL3, ATP5L, ATP6V1B2, B4GAT1, BASP1, BCL7A, BHLHE40, BTN3A1, CAB39, CACNB3, 
CASP2, CASP7, CASQ1, CD38, CDKN1C, CDR1, CETN2, CKB, CLU, CORO2B, CRYM, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, 
DPYSL3, DTNA, DYNC1I1, DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FDFT1, 
FGF12, FGFR4, FKBP4, GABRA4, GABRD, GADD45A, GBP1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HOMER1, 
HSBP1, HSPA5, ID3, ID4, IDO1, IER3, IKBKB, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, 
LAMB1, LAPTM4B, LDHA, LDLR, LIFR, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, 
NDUFA5, NDUFA7, NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NGF, P4HA1, PARK2, PCDH7, PCMT1, PDE6B, PDLIM1, 
PGK1, PKIA, PLCB1, PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PSMB6, PTPN3, PTPN5, RASA4, 
RASD2, RBFOX1, RCAN1, S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SGK1, SH3BP4, 
SLC14A1, SLC17A7, SLC1A1, SLC1A3, SLIRP, SLIT2, SLMAP, SMAD6, SORT1, SSR3, ST3GAL5, ST8SIA2, SUB1, SUCLA2, TNF, TPM3, 
TSPO, UCHL1, UQCR10, USP13, VSNL1, XK, XRCC6 dyskinesia 
ABCA8, ABCB1, ABCG2, ACE, ADAMTS5, ADM, AGPAT2, AKT3, ALDH1A2, ANTXR2, ANXA3, AR, C16orf45, CBS/CBSL, CDH13, CLIC2, 
CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DYNC1I1, 
EDNRB, EGFR, EGR3, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FXYD1, GAS1, 
GATA3, HEPH, HIST1H1C, HMGA1, IGFBP6, IL33, IL6, ITM2A, ITPR1, KCNMA1, KDR, KIT, KLF2, KMT2C, KMT2D, LAYN, LDB2, LIFR, 
LRRK2, LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, PDGFRA, 
PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RECK, ROBO4, SEL1L3, SFRP1, SFRP4, SLC16A3, 
SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TGFB1, TLR4, TNF, TNFAIP2, TNS2, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, WT1, ZAK 
endometrial 
cancer 
ABCA8, ABCB1, ABCG2, ACE, ADAMTS5, ADM, AGPAT2, AKT3, ALDH1A2, ANTXR2, ANXA3, AR, C16orf45, CBS/CBSL, CDH13, CLIC2, 
CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DYNC1I1, 
EDNRB, EGFR, EGR3, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FXYD1, GAS1, 
GATA3, HEPH, HIST1H1C, HMGA1, IGFBP6, IL33, IL6, ITM2A, ITPR1, KCNMA1, KDR, KIT, KLF2, KMT2C, KMT2D, LAYN, LDB2, LIFR, 
LRRK2, LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, PDGFRA, 
PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RECK, ROBO4, SEL1L3, SFRP1, SFRP4, SLC16A3, 
SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TGFB1, TLR4, TNF, TNFAIP2, TNS2, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, WT1, ZAK 
endometrial 
cancer 
ABCA8, ABCB1, ABCG2, ACE, ADAMTS5, ADM, AGPAT2, AKT3, ALDH1A2, ANTXR2, ANXA3, AR, C16orf45, CBS/CBSL, CDH13, CLIC2, 
CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DYNC1I1, 
EDNRB, EGFR, EGR3, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FXYD1, GAS1, 
GATA3, HEPH, HIST1H1C, HMGA1, IGFBP6, IL33, IL6, ITM2A, ITPR1, KCNMA1, KDR, KIT, KLF2, KMT2C, KMT2D, LAYN, LDB2, LIFR, 
LRRK2, LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, PDGFRA, 
PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RECK, ROBO4, SEL1L3, SFRP1, SFRP4, SLC16A3, 
SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TGFB1, TLR4, TNF, TNFAIP2, TNS2, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, WT1, ZAK 
endometrial 
cancer 
ABCG1, ACE, ACKR1, ALDH1A3, ANK3, APEX1, APLP1, AR, ATP7B, CCL2, CITED2, COL6A1, CX3CL1, CXADR, CXCL8, CXCR4, 
DNMT1, DNMT3B, DUSP1, DUSP2, EGFR, EGR1, ERRFI1, ESR1, EZR, FBN1, FLT1, FSTL3, GATA3, GNRH1, GPI, GRAP, GUCY1A2, 
HYAL2, ICAM1, ID1, IL1R1, IL2RB, IL6, ISG20, ITGA6, ITGB3, ITGB4, ITSN2, KCNA4, KDR, KIT, KRT8, KSR1, LTF, MAOA, MAP3K8, 
MAPK4, MARCKS, MCM4, MMP14, MST1R, MT1E, NDUFAF5, NOS3, P4HA1, PDGFD, PDGFRA, PDGFRB, PIK3R1, PKIA, PLAUR, 
PLPP3, POMZP3, PRKACB, PSMA1, PSMB1, PTGS1, PTPN11, PVRL1, REL, RGCC, RREB1, RRM1, S100A8, S100A9, SELE, SEMA3G, 
SFRP4, SGK1, SLC16A1, SLC1A1, SLC2A3, SMAD6, SMAD7, SOS1, SPRY2, STC1, TAL1, TEK, TGFB1, THBS2, TIMP2, TNF, TRAF5, 
UCHL1, VEGFC, WEE1, WT1, XRCC6, ZFP36, ZNF287 endometriosis 
ABCG1, ACE, ACKR1, ALDH1A3, ANK3, APEX1, APLP1, AR, ATP7B, CCL2, CITED2, COL6A1, CX3CL1, CXADR, CXCL8, CXCR4, 
DNMT1, DNMT3B, DUSP1, DUSP2, EGFR, EGR1, ERRFI1, ESR1, EZR, FBN1, FLT1, FSTL3, GATA3, GNRH1, GPI, GRAP, GUCY1A2, 
HYAL2, ICAM1, ID1, IL1R1, IL2RB, IL6, ISG20, ITGA6, ITGB3, ITGB4, ITSN2, KCNA4, KDR, KIT, KRT8, KSR1, LTF, MAOA, MAP3K8, 
MAPK4, MARCKS, MCM4, MMP14, MST1R, MT1E, NDUFAF5, NOS3, P4HA1, PDGFD, PDGFRA, PDGFRB, PIK3R1, PKIA, PLAUR, 
PLPP3, POMZP3, PRKACB, PSMA1, PSMB1, PTGS1, PTPN11, PVRL1, REL, RGCC, RREB1, RRM1, S100A8, S100A9, SELE, SEMA3G, 
SFRP4, SGK1, SLC16A1, SLC1A1, SLC2A3, SMAD6, SMAD7, SOS1, SPRY2, STC1, TAL1, TEK, TGFB1, THBS2, TIMP2, TNF, TRAF5, 
UCHL1, VEGFC, WEE1, WT1, XRCC6, ZFP36, ZNF287 endometriosis 
ABCA8, ABCB1, ABCG2, ACE, ADAMTS5, ADM, AGPAT2, AKT3, ALDH1A2, ANTXR2, ANXA3, AR, C16orf45, CBS/CBSL, CDH13, CLIC2, 
CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DYNC1I1, 
EDNRB, EGFR, EGR3, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FXYD1, GAS1, 






LIFR, LRRK2, LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, 
PDGFRA, PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RECK, ROBO4, SEL1L3, SFRP1, SFRP4, 
SLC16A3, SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TGFB1, TLR4, TNF, TNFAIP2, TNS2, 
TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, WT1, ZAK 
ABCA8, ABCB1, ABCG2, ACE, ADAMTS5, ADM, AGPAT2, AKT3, ALDH1A2, ANTXR2, ANXA3, AR, C16orf45, CBS/CBSL, CDH13, CLIC2, 
CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DYNC1I1, 
EDNRB, EGFR, EGR3, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FXYD1, GAS1, 
GATA3, HDAC7, HEPH, HIST1H1C, HMGA1, IGFBP6, IL33, IL6, ITM2A, ITPR1, KCNMA1, KDR, KIT, KLF2, KMT2C, KMT2D, LAYN, LDB2, 
LIFR, LRRK2, LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, 
PDGFRA, PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RECK, ROBO4, SEL1L3, SFRP1, SFRP4, 
SLC16A3, SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TGFB1, TLR4, TNF, TNFAIP2, TNS2, 
TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, WT1, ZAK 
endometrium 
tumor 
ABCA8, ABCB1, ABCG2, ACE, ADAMTS5, ADM, AGPAT2, AKT3, ALDH1A2, ANTXR2, ANXA3, AR, C16orf45, CBS/CBSL, CDH13, CLIC2, 
CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DYNC1I1, 
EDNRB, EGFR, EGR3, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FXYD1, GAS1, 
GATA3, HDAC7, HEPH, HIST1H1C, HMGA1, IGFBP6, IL33, IL6, ITM2A, ITPR1, KCNMA1, KDR, KIT, KLF2, KMT2C, KMT2D, LAYN, LDB2, 
LIFR, LRRK2, LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, 
PDGFRA, PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RECK, ROBO4, SEL1L3, SFRP1, SFRP4, 
SLC16A3, SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TGFB1, TLR4, TNF, TNFAIP2, TNS2, 
TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, WT1, ZAK 
endometrium 
tumor 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, IL6, ITGB3, 
KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMOC2, SNAI2, SPRED1, 
SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
endothelial cell 
development 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, IL6, ITGB3, 
KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMOC2, SNAI2, SPRED1, 
SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
endothelial cell 
development 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, IL6, ITGB3, 
KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMOC2, SNAI2, SPRED1, 
SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
endothelial cell 
development 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, IL6, ITGB3, 
KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMOC2, SNAI2, SPRED1, 
SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
endothelial cell 
development 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, IL6, ITGB3, 
KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMOC2, SNAI2, SPRED1, 
SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
endothelial cell 
development 
ACP1, ACVRL1, ADAM15, ADGRB1, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ANPEP, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, 
CCL11, CCL2, CD34, CD9, CDH13, CSF1, CXCL1, CXCL12, CXCL2, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, ENG, ENPP2, EPHB4, ERN1, F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL4R, IL6, ITGB3, 
KDR, KIT, KLF2, LIPA, LRPAP1, MEOX2, MERTK, METAP2, MMP14, MYC, NCOA3, NGF, NOS3, NOTCH1, NRARP, NTN1, ODC1, 
PDE2A, PDGFB, PDGFRA, PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, PROX1, PTN, RCAN1, 
RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, SMOC2, SNAI2, SPRED1, 
SPRY4, STC1, STK39, TAL1, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP, VTN 
endothelial cell 
development 
ABL1, ADAMTS5, ADGRB1, ADORA1, ANPEP, ANXA1, ANXA3, AP2S1, ARHGAP21, ASAP2, ATG3, ATP6V0C, ATP6V0D1, ATP6V1B2, 
ATP6V1D, ATP6V1E1, BECN1, BTBD19, C1QA, CBL, CD38, CD93, CDH13, CH25H, CHRD, CIB2, CKB, CLIC3, COLEC12, CSF1, CSF3R, 
CXCL12, DAB2, DLL1, DNTTIP1, DOCK1, DOCK4, EHD2, EIF2AK1, ELMO1, EPB41L2, EPN1, EPS8, ETS2, EZR, FCGR3A/FCGR3B, 
FCHO2, FGR, GATA2, GLRX, GULP1, HBEGF, ICAM1, ICOSLG/LOC102723996, IL6, INPP5D, IQGAP1, IRF7, ITGAV, ITGAX, JOSD1, 
KITLG, KL, KLF2, LRPAP1, LYN, MERTK, MEX3B, MIF, MYC, MYD88, MYO7A, NEDD4, NOD2, PAN3, PEAR1, PECAM1, PELI1, PICK1, 
PLAU, PLAUR, PLD2, PLSCR1, PRKX, PROM2, PROS1, PSMD4, PTGER4, PTX3, PXN, RAB27A, RAB5C, RAPGEF3, RGCC, RHOD, 
RRAS2, RUVBL2, S100A9, SART1, SERPINE1, SHANK3, SNCA, SNX3, SRC, STON2, SYP, TGFB1, TGFB3, TLR4, TNF, TNFSF10, 
TRIM21, TRPV2, TYRO3, UCP2, USE1, VAV2, VTN engulfment of cells 
ANXA1, BECN1, ETS2, IL6, INPP5D, KLF2, MERTK, PELI1, PLD2, PRKX, PSMD4, PTX3, RAPGEF3, RGCC, RRAS2, TGFB1, TNF 
engulfment of 
leukemia cell lines 
ADGRB1, ANXA1, ATP6V0C, ATP6V0D1, ATP6V1B2, ATP6V1D, ATP6V1E1, BECN1, BTBD19, CHRD, CIB2, CKB, CLIC3, CXCL12, DAB2, 
EPB41L2, ETS2, EZR, FCHO2, HBEGF, IL6, INPP5D, KLF2, LRPAP1, LYN, MERTK, MYC, PAN3, PEAR1, PELI1, PLD2, PRKX, PROS1, 
PSMD4, PTX3, PXN, RAPGEF3, RGCC, RRAS2, RUVBL2, SART1, SHANK3, TGFB1, TNF, TNFSF10 
engulfment of 
tumor cell lines 
ADM, ANGPTL4, ARHGEF7, BAG3, C1QB, CALCRL, CD83, CH25H, CITED2, CRYM, CXCR4, DNAJB5, DTNA, DUSP1, DUSP2, DUSP6, 
EGR1, EGR2, EGR3, ERRFI1, GABBR1, GABRA4, GABRD, GADD45A, GFAP, GFRA1, GRASP, HBA1/HBA2, HES5, HOMER1, HSPB3, 
ID2, KCNK1, LDLR, LINC00152, MALAT1, PIM3, PLK3, RGS16, SECTM1, SLC1A1, SLC2A14, SLC2A3, SLN, SNTB2, SOCS3, SPRY2, 
SRGN, SSTR1, TRIM9, TSPO, TYRO3, ZFP36 epileptic seizure 
ABAT, ABCA8, ABCB1, ABCG1, ABL1, ACAT1, ACE, ACOT9, ACOX1, ACTR10, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, 
ADAMTS5, ADAMTS9, ADGRG1, ADH5, ADM, ADORA1, ADRA2C, ADSL, AFAP1, AGAP2, AGPAT2, AIG1, AIM1, AKAP6, AKR1B1, AKT3, 
ALAD, ALDH1A2, ALDH1B1, ALDH2, ALDH7A1, ALDOC, ALPL, AMOT, ANO1, ANPEP, ANTXR2, ANXA1, ANXA3, APCDD1, APEX1, AR, 
ARHGEF7, ASB5, ATIC, ATP1B3, ATP8B1, AZGP1, BAG1, BASP1, BEX1, BEX2, BLVRB, BMP2, BMP4, BMP5, BNIP3, BTRC, C2orf88, 
CA3, CADPS, CALCRL, CAMK2N1, CAP2, CARD16, CASP10, CASP2, CASP4, CBS/CBSL, CCL11, CCL2, CD109, CD34, CD83, CD9, 
CDC25A, CDC25B, CDC42BPA, CDH13, CDK2, CDKN1C, CDON, CEBPA, CHD1, CILP, CKB, CKS2, CLIC2, CLU, CMTM8, CNN1, 
COBLL1, COL15A1, COL27A1, COL6A3, COX17, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTF1, CTNNAL1, CUL3, CUX1, CXADR, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, DAB2, DAB2IP, DACH1, DBI, DDR1, DDR2, DDX58, DFFB, DLC1, 
DLK1, DNHD1, DNMT1, DNMT3B, DPP4, DPYD, DSG2, DSTN, DTNA, DUOX1, DUSP1, DUSP2, DUSP6, DYNC1I1, DYNLRB1, EBF1, 
EBP, EDN1, EDNRB, EFNA5, EFNB2, EGFR, EGR1, EGR3, EIF3H, ELMO1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, 




FABP5, FAM134B, FAM171A1, FAM96B, FBLN2, FCN3, FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGL2, FGR, FH, FHIT, FLT1, FLT4, FSTL3, 
FURIN, FUT8, FXYD1, FZD1, FZD7, GABARAPL2, GABBR1, GABBR2, GABRA4, GABRD, GAS1, GATA3, GFRA1, GGPS1, GIT1, GLI2, 
GLRX2, GNAQ, GNRH1, GPI, GPR4, GSS, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HDAC6, HEPH, HIST1H1C, HLA-DRA, 
HMGA1, HMGN2, HN1, HOPX, HSPA5, ICAM1, ID1, ID2, ID3, IER3, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL6, IPO7, IQGAP1, IRF1, IRF6, ITGA6, ITGAV, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, JAK2, KAT2A, 
KAT6A, KAZN, KCNMA1, KDR, KIF1A, KIT, KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LDB2, LDHA, LHFPL2, LIF, 
LIFR, LIMA1, LIMK2, LINC00152, LIPE, LOC102724428/SIK1, LRRK2, LTBP4, LTF, LTK, LYN, LYZ, MAFB, MAGED1, MAL, MALAT1, 
MAML1, MAOA, MAP1LC3B, MAP3K1, MAP4K5, MAPK11, MCM4, MECOM, MEOX2, MGMT, MICAL2, MICB, MIF, MITF, MMP14, MOXD1, 
MPP1, MST1R, MT1E, MUM1L1, MYBL1, MYC, MYH11, MYO6, N4BP2L1, NCOA3, NDUFB7, NEDD4, NEIL1, NFKBIA, NOTCH1, NOTCH3, 
NPIPB3 (includes others), NTRK1, NUMB, OCLN, ODC1, OSMR, PA2G4, PAIP1, PALLD, PARK2, PCDH12, PCDH7, PDE2A, PDE8B, 
PDGFD, PDGFRA, PDGFRB, PDLIM3, PDPN, PEAR1, PEX11A, PFKP, PGK1, PHLDA1, PIGT, PIK3R1, PIM1, PLAU, PLAUR, PLCE1, 
PLCG1, PLCL1, PLIN2, PLXDC1, PMAIP1, PNP, POLB, POSTN, POU5F1, PPIF, PPIH, PPP1CB, PPP1R3A, PRDM1, PRDX2, PRKAA2, 
PRKACB, PROSC, PROX1, PRPF6, PSME4, PTBP1, PTGES, PTGFRN, PTGIS, PTGS1, PTN, PTPN11, PTPN13, PTPRF, PXDN, PXN, 
RAB11FIP1, RABGGTB, RAD50, RAMP1, RARA, RARG, RASSF1, RBX1, RCHY1, RECK, REL, RET, RGCC, RGL2, RGN, RHOJ, 
RNF144B, RNF181, RREB1, RRM1, RUVBL1, S100A8, S100A9, S1PR1, SAMD9L, SCAND1, SCD, SDF2L1, SEC61G, SEL1L3, SELE, 
SEMA3F, SEMA5A, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIAH2, SKP1, SLC16A1, SLC16A3, SLC25A5, SLC26A10, 
SLC39A4, SLC8A1, SLIT2, SMAD3, SMAD7, SMO, SNAI2, SNRPG, SOCS3, SOD1, SOD3, SORT1, SOX13, SOX17, SPEN, SPINK5, 
SPINT2, SPOCK2, SPRY1, SRC, SRGN, SSPN, SSTR1, STAT6, STMN3, TACR2, TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCF21, 
TCP1, TEK, TET2, TFDP2, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THEM4, THRB, TIAM1, TIMP2, TLR4, TM4SF1, TMEM176B, TNC, 
TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFSF10, TNKS2, TNNT3, TNS2, TPO, TRAP1, TRAPPC2L, TSHZ3, TSPAN4, 
TSPAN5, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2S, UBE2T, UBE3A, UCHL1, UNC5C, URI1, UTP4, VASH2, VEGFC, VSIG10, 
WBSCR22, WISP1, WISP2, WT1, XAF1, XK, YBX3, YES1, YWHAQ, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF703 
ABAT, ABCA8, ABCB1, ABCG1, ABL1, ACAT1, ACE, ACOT9, ACOX1, ACTR10, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, 
ADAMTS5, ADAMTS9, ADGRG1, ADH5, ADM, ADORA1, ADRA2C, ADSL, AFAP1, AGAP2, AGPAT2, AIG1, AIM1, AKAP6, AKR1B1, AKT3, 
ALAD, ALDH1A2, ALDH1B1, ALDH2, ALDH7A1, ALDOC, ALPL, AMOT, ANO1, ANPEP, ANTXR2, ANXA1, ANXA3, APCDD1, APEX1, AR, 
ARHGEF7, ASB5, ATIC, ATP1B3, ATP8B1, AZGP1, BAG1, BASP1, BEX1, BEX2, BLVRB, BMP2, BMP4, BMP5, BNIP3, BTRC, C2orf88, 
CA3, CADPS, CALCRL, CAMK2N1, CAP2, CARD16, CASP10, CASP2, CASP4, CBS/CBSL, CCL11, CCL2, CD109, CD34, CD83, CD9, 
CDC25A, CDC25B, CDC42BPA, CDH13, CDK2, CDKN1C, CDON, CEBPA, CHD1, CILP, CKB, CKS2, CLIC2, CLU, CMTM8, CNN1, 
COBLL1, COL15A1, COL27A1, COL6A3, COX17, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTF1, CTNNAL1, CUL3, CUX1, CXADR, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, DAB2, DAB2IP, DACH1, DBI, DDR1, DDR2, DDX58, DFFB, DLC1, 
DLK1, DNHD1, DNMT1, DNMT3B, DPP4, DPYD, DSG2, DSTN, DTNA, DUOX1, DUSP1, DUSP2, DUSP6, DYNC1I1, DYNLRB1, EBF1, 
EBP, EDN1, EDNRB, EFNA5, EFNB2, EGFR, EGR1, EGR3, EIF3H, ELMO1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, 
EPB41L3, EPHA2, EPHA3, EPHB4, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EXOSC4, EYA1, EZR, F11R, F5, 
FABP5, FAM134B, FAM171A1, FAM96B, FBLN2, FCN3, FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGL2, FGR, FH, FHIT, FLT1, FLT4, FSTL3, 
FURIN, FUT8, FXYD1, FZD1, FZD7, GABARAPL2, GABBR1, GABBR2, GABRA4, GABRD, GAS1, GATA3, GFRA1, GGPS1, GIT1, GLI2, 
GLRX2, GNAQ, GNRH1, GPI, GPR4, GSS, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HDAC6, HEPH, HIST1H1C, HLA-DRA, 
HMGA1, HMGN2, HN1, HOPX, HSPA5, ICAM1, ID1, ID2, ID3, IER3, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL6, IPO7, IQGAP1, IRF1, IRF6, ITGA6, ITGAV, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, JAK2, KAT2A, 
KAT6A, KAZN, KCNMA1, KDR, KIF1A, KIT, KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LDB2, LDHA, LHFPL2, LIF, 
LIFR, LIMA1, LIMK2, LINC00152, LIPE, LOC102724428/SIK1, LRRK2, LTBP4, LTF, LTK, LYN, LYZ, MAFB, MAGED1, MAL, MALAT1, 
MAML1, MAOA, MAP1LC3B, MAP3K1, MAP4K5, MAPK11, MCM4, MECOM, MEOX2, MGMT, MICAL2, MICB, MIF, MITF, MMP14, MOXD1, 
MPP1, MST1R, MT1E, MUM1L1, MYBL1, MYC, MYH11, MYO6, N4BP2L1, NCOA3, NDUFB7, NEDD4, NEIL1, NFKBIA, NOTCH1, NOTCH3, 
NPIPB3 (includes others), NTRK1, NUMB, OCLN, ODC1, OSMR, PA2G4, PAIP1, PALLD, PARK2, PCDH12, PCDH7, PDE2A, PDE8B, 
PDGFD, PDGFRA, PDGFRB, PDLIM3, PDPN, PEAR1, PEX11A, PFKP, PGK1, PHLDA1, PIGT, PIK3R1, PIM1, PLAU, PLAUR, PLCE1, 
PLCG1, PLCL1, PLIN2, PLXDC1, PMAIP1, PNP, POLB, POSTN, POU5F1, PPIF, PPIH, PPP1CB, PPP1R3A, PRDM1, PRDX2, PRKAA2, 
PRKACB, PROSC, PROX1, PRPF6, PSME4, PTBP1, PTGES, PTGFRN, PTGIS, PTGS1, PTN, PTPN11, PTPN13, PTPRF, PXDN, PXN, 
RAB11FIP1, RABGGTB, RAD50, RAMP1, RARA, RARG, RASSF1, RBX1, RCHY1, RECK, REL, RET, RGCC, RGL2, RGN, RHOJ, 
RNF144B, RNF181, RREB1, RRM1, RUVBL1, S100A8, S100A9, S1PR1, SAMD9L, SCAND1, SCD, SDF2L1, SEC61G, SEL1L3, SELE, 
SEMA3F, SEMA5A, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIAH2, SKP1, SLC16A1, SLC16A3, SLC25A5, SLC26A10, 
SLC39A4, SLC8A1, SLIT2, SMAD3, SMAD7, SMO, SNAI2, SNRPG, SOCS3, SOD1, SOD3, SORT1, SOX13, SOX17, SPEN, SPINK5, 
SPINT2, SPOCK2, SPRY1, SRC, SRGN, SSPN, SSTR1, STAT6, STMN3, TACR2, TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCF21, 
TCP1, TEK, TET2, TFDP2, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THEM4, THRB, TIAM1, TIMP2, TLR4, TM4SF1, TMEM176B, TNC, 
TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFSF10, TNKS2, TNNT3, TNS2, TPO, TRAP1, TRAPPC2L, TSHZ3, TSPAN4, 
TSPAN5, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2S, UBE2T, UBE3A, UCHL1, UNC5C, URI1, UTP4, VASH2, VEGFC, VSIG10, 
WBSCR22, WISP1, WISP2, WT1, XAF1, XK, YBX3, YES1, YWHAQ, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF703 epithelial cancer 
ABCA8, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, BTRC, C2orf88, CARD16, CASP2, CLU, CMTM8, COL15A1, CTNNAL1, CXADR, DAB2, 
DPP4, DTNA, DYNLRB1, EGFR, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGFR3, GATA3, GPR4, GSTM5, HIST1H1C, HN1, 
IFITM2, IGFBP2, JAG2, KIT, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, MYC, NOTCH1, NOTCH3, OCLN, 
PDGFRA, PIK3R1, PTBP1, PTGES, PTGS1, PTPN11, RECK, RGCC, RNF144B, RRM1, SKP1, SLC39A4, SLIT2, SORT1, SPINT2, 
TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
epithelial ovarian 
cancer 
ABCA8, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, BTRC, C2orf88, CARD16, CASP2, CLU, CMTM8, COL15A1, CTNNAL1, CXADR, DAB2, 
DPP4, DTNA, DYNLRB1, EGFR, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGFR3, GATA3, GPR4, GSTM5, HIST1H1C, HN1, 
IFITM2, IGFBP2, JAG2, KIT, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, MYC, NOTCH1, NOTCH3, OCLN, 
PDGFRA, PIK3R1, PTBP1, PTGES, PTGS1, PTPN11, RECK, RGCC, RNF144B, RRM1, SKP1, SLC39A4, SLIT2, SORT1, SPINT2, 
TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
epithelial ovarian 
cancer 
ABCA8, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, BTRC, C2orf88, CARD16, CASP2, CLU, CMTM8, COL15A1, CTNNAL1, CXADR, DAB2, 
DPP4, DTNA, DYNLRB1, EGFR, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGFR3, GATA3, GPR4, GSTM5, HIST1H1C, HN1, 
IFITM2, IGFBP2, JAG2, KIT, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, MYC, NOTCH1, NOTCH3, OCLN, 
PDGFRA, PIK3R1, PTBP1, PTGES, PTGS1, PTPN11, RECK, RGCC, RNF144B, RRM1, SKP1, SLC39A4, SLIT2, SORT1, SPINT2, 
TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
epithelial ovarian 
cancer 
ABCA8, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, BTRC, C2orf88, CARD16, CASP2, CLU, CMTM8, COL15A1, CTNNAL1, CXADR, DAB2, 
DPP4, DTNA, DYNLRB1, EGFR, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGFR3, GATA3, GPR4, GSTM5, HIST1H1C, HN1, 
IFITM2, IGFBP2, JAG2, KIT, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, MYC, NOTCH1, NOTCH3, OCLN, 
PDGFRA, PIK3R1, PTBP1, PTGES, PTGS1, PTPN11, RECK, RGCC, RNF144B, RRM1, SKP1, SLC39A4, SLIT2, SORT1, SPINT2, 
TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, YES1, ZFPM2 
epithelial ovarian 
cancer 
ABCB1, AR, CASP10, CD34, CEBPA, CSF3R, CXCL8, DLC1, EGFR, EGR1, EPS8, ERBB4, ESR1, ETS1, ETS2, ETV1, FDFT1, FGF1, 
FGFR3, FGFR4, FGR, FLT1, GAS1, GGPS1, GNRH1, IGFBP2, IGFBP6, IL6, IRF1, KDR, KIT, LAMB1, LIF, LMO2, MAP3K8, MYC, NTRK1, 
PDGFRA, PDGFRB, PIM1, PLA2G2A, PRDM1, RET, RRM1, SERPINE1, TAL1, TEK, TGFB1, THPO, TIMP2, TNFSF10, TUBA4A, TUBA8, 




ABCB1, AR, CASP10, CD34, CEBPA, CSF3R, CXCL8, DLC1, EGFR, EGR1, EPS8, ERBB4, ESR1, ETS1, ETS2, ETV1, FDFT1, FGF1, 
FGFR3, FGFR4, FGR, FLT1, GAS1, GGPS1, GNRH1, IGFBP2, IGFBP6, IL6, IRF1, KDR, KIT, LAMB1, LIF, LMO2, MAP3K8, MYC, NTRK1, 
PDGFRA, PDGFRB, PIM1, PLA2G2A, PRDM1, RET, RRM1, SERPINE1, TAL1, TEK, TGFB1, THPO, TIMP2, TNFSF10, TUBA4A, TUBA8, 




ABCB1, AR, CASP10, CD34, CEBPA, CSF3R, CXCL8, DLC1, EGFR, EGR1, EPS8, ERBB4, ESR1, ETS1, ETS2, ETV1, FDFT1, FGF1, 
FGFR3, FGFR4, FGR, FLT1, GAS1, GGPS1, GNRH1, IGFBP2, IGFBP6, IL6, IRF1, KDR, KIT, LAMB1, LIF, LMO2, MAP3K8, MYC, NTRK1, 
PDGFRA, PDGFRB, PIM1, PLA2G2A, PRDM1, RET, RRM1, SERPINE1, TAL1, TEK, TGFB1, THPO, TIMP2, TNFSF10, TUBA4A, TUBA8, 




AAMDC, ABCG1, ABL1, ABRA, ACE, ACO1, ACVRL1, ADA, AEBP1, AFAP1L2, AGAP2, AGRN, AGTR2, AKIRIN2, AKNA, ALDH1A2, ANK2, 
ANK3, ANKRD2, ANP32A, APLP1, APOB, APOL3, AR, ARID5A, ATP8B1, AVPR2, BAG1, BAMBI, BASP1, BBS2, BCL3, BCL6B, BCL9L, 




CCDC85B, CCL11, CCL2, CCNDBP1, CD34, CD38, CD40, CD9, CDC25B, CDH13, CDK2, CDKN1C, CDON, CDR2, CEBPA, CHCHD2, 
CHCHD3, CHD1, CIC, CIPC, CITED2, CKAP2, CKS2, COPS2, CPEB3, CREBZF, CREG1, CRHR2, CRLF3, CRYM, CSE1L, CSF1, 
CSRNP1, CSRP3, CTDSP2, CTF1, CUL3, CUX1, CXCL3, CXCR4, DAB2, DAB2IP, DACH1, DDX58, DHX58, DIP2A, DKK3, DLL1, DLL4, 
DMAP1, DNAJB5, DNMT1, DNMT3B, DNTTIP1, DRAP1, DRG1, DTX1, DUSP1, DUSP26, DYRK1B, EBF1, EBF2, EBF3, EBF4, EDN1, 
EDNRB, EGFR, EGR1, EGR2, EID1, EIF2A, EIF2AK1, EIF2B3, EIF2S1, EIF3D, EIF3H, EIF3I, EIF3K, EIF3M, ELF1, ELF4, ELK3, ELP3, 
ELP4, ENG, ENO1, EP300, EPAS1, ERBB4, ERCC2, ERF, ERG, ERN1, ERP29, ESR1, ESRRG, ETS1, ETS2, ETV1, EYA1, EZR, FAF1, 
FARSB, FBXW11, FGF1, FGF9, FGFR3, FGFR4, FGR, FHIT, FLI1, FLT3LG, FOXF1, FSTL3, FXR1, FXYD1, FZD1, FZD2, FZD4, FZD7, 
GADD45A, GAS2L1, GATA2, GATA3, GATB, GBP2, GCDH, GCLC, GLI2, GLIS2, GLIS3, GLO1, GNAQ, GNG2, GNRH1, GRAP, GSS, 
GTF2A2, GTF2H1, GTF3C6, HAND1, HBS1L, HCLS1, HDAC6, HDAC7, HELZ2, HES5, HEY1, HEYL, HFE2, HHEX, HIST1H1C, HMGA1, 
HMGN2, HOPX, HOXB3, HOXB4, HR, HSBP1, HSPA4, HSPH1, HTATSF1, HYAL2, ID1, ID2, ID3, ID4, IFI16, IGF2BP2, IGSF1, IKBKB, IL33, 
IL6, IL6R, INPP5D, IQGAP1, IRAK4, IRF1, IRF6, IRF7, IRF9, ISG20, ITGA6, ITGB3, JAG1, JAG2, JAK2, JARID2, JDP2, JMJD1C, KAT2A, 
KAT6A, KDM6B, KDM7A, KIT, KLF13, KLF2, KLF4, KLF6, KLF7, KMT2D, KMT2E, LCP2, LDB2, LDLR, LGALS9, LIF, LIPE, LMO2, LMX1B, 
LRPPRC, LYN, LZTS1, MAEL, MAFB, MAFF, MAGED1, MALT1, MAML1, MAML2, MAP2K5, MAP3K1, MAP3K11, MAP3K8, MAP4K5, 
MAPK11, MARCKSL1, MCF2L, MDFI, MECOM, MED21, MED23, MED27, MEG3, MEOX1, MEOX2, METAP1, MIF, MITF, MKKS, MLF1, 
MLIP, MLLT11, MLLT6, MN1, MOSPD1, MRPL12, MRPL15, MRPL2, MRPL3, MRPL57, MSC, MSRB2, MSX1, MT3, MTCH2, MURC, 
MYBL1, MYC, MYD88, MYH11, MYO6, MYOC, NAB1, NCOA3, NDFIP1, NDFIP2, NDN, NFAT5, NFATC4, NFKB2, NFKBIA, NGF, NMI, 
NOD2, NOTCH1, NOTCH3, NOX4, NR0B2, NR4A2, NRARP, ODC1, OSR2, OTUB1, PA2G4, PAIP1, PAIP2, PARK2, PARK7, PARP10, 
PBX3, PCBD1, PDCD5, PDE2A, PDGFB, PDLIM1, PECAM1, PEX14, PHB, PHF8, PICK1, PID1, PIK3R1, PIM1, PIN1, PKIA, PLAUR, 
PLCB1, PLEKHG2, PLK3, PLSCR1, POLR2E, POU5F1, PPARGC1B, PPID, PPP2CA, PPP2R5B, PRDM1, PRKAA1, PRKAR2B, PRMT5, 
PRMT7, PROX1, PRPF6, PRRX1, PSMC3, PSMC5, PSMD14, PTBP1, PTGER4, PTGES3, PTH1R, PTPN11, RAB27A, RAMP2, RAMP3, 
RAPGEF1, RAPGEF3, RARA, RARG, RASD1, RBBP7, RBX1, RCAN1, RCAN2, REL, RET, RGCC, RGMA, RGS16, RIDA, RIPK1, 
RNASEH2B, RNF14, RNF141, RNF20, ROR2, RPRD1B, RPS27L, RPS4Y1, RREB1, RUVBL1, RUVBL2, S100A9, S1PR1, SAP18, SARS, 
SBNO2, SDPR, SEC16B, SECTM1, SERPINB9, SERPINE1, SETD3, SFMBT1, SFRP1, SFRP4, SGK1, SIN3B, SKI, SKIL, SLC20A1, 
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TCF15, TCF19, TCF21, TCF3, TCF4, TCF7L1, TEP1, TERF2IP, TET2, TET3, TF, TFB1M, TFB2M, TFDP2, TFE3, TGFB1, TGFB3, THRB, 
TLE1, TLR4, TLX1, TMPO, TNC, TNF, TNFAIP3, TNFSF10, TNNI1, TOX2, TRAF5, TRERF1, TRIM22, TRIM38, TRIM66, TRPS1, TSHZ3, 
TXNRD1, UBA3, UBE2L3, UBE3A, URI1, USP13, UTP4, UXT, VAPA, VAV2, WFS1, WT1, XAB2, XRCC6, YAF2, YBX3, YES1, YWHAQ, 
ZBTB21, ZFP36, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2, ZNF217, ZNF287, ZNF335, ZNF366, ZNF423, ZNF467, ZNF593, ZNF703, ZP3 
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AKT3, ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, BDH1, BECN1, BTRC, 
C16orf45, C2orf88, CALCRL, CARD16, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD83, CDC25A, CDC25B, CDH13, CDK2, CHD1, CHRDL2, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CXADR, 
CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, DMC1, DPP4, 
DTNA, DUSP1, DYNC1I1, DYNLRB1, EDNRB, EFNB2, EGFR, EGR3, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, 
ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, FAM171A1, FAM65C, FBN1, FGF1, FGFR3, FGL2, FLT1, FLT3LG, FLT4, FXYD1, GABBR1, 
GADD45A, GAS1, GATA3, GIT1, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, HMGA1, HN1, 
HOPX, HOXB2, HSD17B10, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGFBP2, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, 
JAG2, KCNMA1, KDR, KIT, KLF2, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICB, MIF, MMP14, MOXD1, MRPS23, MSX1, MUM1L1, MYC, 
MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, OCLN, OSR2, PCCA, 
PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAU, PLAUR, PLCL1, PMAIP1, POSTN, PPIF, PPP2CA, 
PRRC2C, PSMB4, PTBP1, PTGER4, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, 
RARG, RECK, RGCC, RNF144B, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, 
SFRP4, SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SMO, SNCAIP, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SRC, 
STAMBP, STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, 
TLR4, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, UBE2S, 




ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADAMTS9, ADARB1, ADM, ADRA2B, ADRA2C, AGPAT2, AIG1, AKR1B1, AKR7A2, 
AKT3, ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, BDH1, BECN1, BTRC, 
C16orf45, C2orf88, CALCRL, CARD16, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD83, CDC25A, CDC25B, CDH13, CDK2, CHD1, CHRDL2, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CXADR, 
CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, DMC1, DPP4, 
DTNA, DUSP1, DYNC1I1, DYNLRB1, EDNRB, EFNB2, EGFR, EGR3, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, 
ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, FAM171A1, FAM65C, FBN1, FGF1, FGFR3, FGL2, FLT1, FLT3LG, FLT4, FXYD1, GABBR1, 
GADD45A, GAS1, GATA3, GIT1, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, HMGA1, HN1, 
HOPX, HOXB2, HSD17B10, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGFBP2, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, 
JAG2, KCNMA1, KDR, KIT, KLF2, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICB, MIF, MMP14, MOXD1, MRPS23, MSX1, MUM1L1, MYC, 
MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, OCLN, OSR2, PCCA, 
PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAU, PLAUR, PLCL1, PMAIP1, POSTN, PPIF, PPP2CA, 
PRRC2C, PSMB4, PTBP1, PTGER4, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, 
RARG, RECK, RGCC, RNF144B, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, 
SFRP4, SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SMO, SNCAIP, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SRC, 
STAMBP, STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, 
TLR4, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, UBE2S, 
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AKT3, ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, BDH1, BECN1, BTRC, 
C16orf45, C2orf88, CALCRL, CARD16, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD83, CDC25A, CDC25B, CDH13, CDK2, CHD1, CHRDL2, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CXADR, 
CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, DMC1, DPP4, 
DTNA, DUSP1, DYNC1I1, DYNLRB1, EDNRB, EFNB2, EGFR, EGR3, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, 
ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, FAM171A1, FAM65C, FBN1, FGF1, FGFR3, FGL2, FLT1, FLT3LG, FLT4, FXYD1, GABBR1, 
GADD45A, GAS1, GATA3, GIT1, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, HMGA1, HN1, 
HOPX, HOXB2, HSD17B10, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGFBP2, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, 
JAG2, KCNMA1, KDR, KIT, KLF2, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICB, MIF, MMP14, MOXD1, MRPS23, MSX1, MUM1L1, MYC, 
MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, OCLN, OSR2, PCCA, 
PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAU, PLAUR, PLCL1, PMAIP1, POSTN, PPIF, PPP2CA, 
PRRC2C, PSMB4, PTBP1, PTGER4, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, 
RARG, RECK, RGCC, RNF144B, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, 
SFRP4, SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SMO, SNCAIP, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SRC, 
STAMBP, STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, 
TLR4, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, UBE2S, 
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FAM65C, FGF1, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GIT1, GPR4, GSTM5, HBA1/HBA2, HEPH, HIST1H1C, HMGA1, HN1, 
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PLAUR, PLCL1, PMAIP1, POSTN, PPIF, PSMB4, PTBP1, PTGES, PTGIS, PTGS1, PTN, PTPN11, RAD50, RAMP1, RARG, RECK, RGCC, 
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SNCAIP, SORT1, SOX17, SPINT2, SPOCK2, SRC, STC1, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, 
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female genital 
tract cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADM, AGPAT2, AKR7A2, AKT3, ALDH1A2, ANTXR2, ANXA1, ANXA3, AR, ATIC, 
ATP8B1, AZGP1, BECN1, BTRC, C16orf45, C2orf88, CARD16, CASP2, CBS/CBSL, CCL2, CCT5, CD83, CDC25A, CDC25B, CDH13, 
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MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NOTCH1, NOTCH3, OCLN, OSR2, PDE8B, PDGFRA, PDGFRB, PDLIM3, PIK3R1, PLAU, 
PLAUR, PLCL1, PMAIP1, POSTN, PPIF, PSMB4, PTBP1, PTGES, PTGIS, PTGS1, PTN, PTPN11, RAD50, RAMP1, RARG, RECK, RGCC, 
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SNCAIP, SORT1, SOX17, SPINT2, SPOCK2, SRC, STC1, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, 
TFRC, TGFB1, THBS2, TLR4, TMEM176B, TNF, TNFAIP2, TNFRSF10A, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, 
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MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NOTCH1, NOTCH3, OCLN, OSR2, PDE8B, PDGFRA, PDGFRB, PDLIM3, PIK3R1, PLAU, 
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TFRC, TGFB1, THBS2, TLR4, TMEM176B, TNF, TNFAIP2, TNFRSF10A, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, 
TUBB4B, UBE2S, UCHL1, URI1, UROD, UTRN, VEGFC, VTN, WISP1, WISP2, WT1, YES1, ZAK, ZFP36, ZFPM2, ZNF217 
female genital 
tract cancer 
ABCA8, ABCB1, AGPAT2, ALDH1A2, ANXA3, AR, ATP8B1, C2orf88, CARD16, CBS/CBSL, CDH13, CLIC2, CLU, CMTM8, CNN1, 
COL15A1, CPA3, CTNNAL1, CXCL12, CXCL8, DAB2, DDR2, DPP4, DTNA, DYNC1I1, EDNRB, EGFR, ENPEP, ENPP2, ENTPD1, EP300, 
EPHA3, ERCC2, ERG, FAM171A1, FGFR3, FGL2, FXYD1, GAS1, GATA3, GSTM5, HEPH, HIST1H1C, HMGA1, HN1, IFITM2, IGFBP2, 
IL33, IL6, ITM2A, ITPR1, JAG2, KCNMA1, KDR, KIT, KMT2C, KMT2D, LDB2, LIFR, LRRK2, MAL, MALAT1, MAP3K1, MECOM, MEOX2, 
MICB, MOXD1, MUM1L1, MYH11, NOTCH1, NOTCH3, OCLN, PDE8B, PDGFRA, PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, 
PTN, PTPN11, RAMP1, RECK, RGCC, RNF144B, SEL1L3, SFRP1, SFRP4, SKP1, SLC16A3, SLC39A4, SLIT2, SORT1, SPINT2, SPOCK2, 





ABCA8, ABCB1, AGPAT2, ALDH1A2, ANXA3, AR, ATP8B1, C2orf88, CARD16, CBS/CBSL, CDH13, CLIC2, CLU, CMTM8, CNN1, 
COL15A1, CPA3, CTNNAL1, CXCL12, CXCL8, DAB2, DDR2, DPP4, DTNA, DYNC1I1, EDNRB, EGFR, ENPEP, ENPP2, ENTPD1, EP300, 
EPHA3, ERCC2, ERG, FAM171A1, FGFR3, FGL2, FXYD1, GAS1, GATA3, GSTM5, HEPH, HIST1H1C, HMGA1, HN1, IFITM2, IGFBP2, 
IL33, IL6, ITM2A, ITPR1, JAG2, KCNMA1, KDR, KIT, KMT2C, KMT2D, LDB2, LIFR, LRRK2, MAL, MALAT1, MAP3K1, MECOM, MEOX2, 
MICB, MOXD1, MUM1L1, MYH11, NOTCH1, NOTCH3, OCLN, PDE8B, PDGFRA, PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, 
PTN, PTPN11, RAMP1, RECK, RGCC, RNF144B, SEL1L3, SFRP1, SFRP4, SKP1, SLC16A3, SLC39A4, SLIT2, SORT1, SPINT2, SPOCK2, 





ABCA8, ABCB1, AGPAT2, ALDH1A2, ANXA3, AR, ATP8B1, C2orf88, CARD16, CBS/CBSL, CDH13, CLIC2, CLU, CMTM8, CNN1, 
COL15A1, CPA3, CTNNAL1, CXCL12, CXCL8, DAB2, DDR2, DPP4, DTNA, DYNC1I1, EDNRB, EGFR, ENPEP, ENPP2, ENTPD1, EP300, 
EPHA3, ERCC2, ERG, FAM171A1, FGFR3, FGL2, FXYD1, GAS1, GATA3, GSTM5, HEPH, HIST1H1C, HMGA1, HN1, IFITM2, IGFBP2, 
IL33, IL6, ITM2A, ITPR1, JAG2, KCNMA1, KDR, KIT, KMT2C, KMT2D, LDB2, LIFR, LRRK2, MAL, MALAT1, MAP3K1, MECOM, MEOX2, 
MICB, MOXD1, MUM1L1, MYH11, NOTCH1, NOTCH3, OCLN, PDE8B, PDGFRA, PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, 
PTN, PTPN11, RAMP1, RECK, RGCC, RNF144B, SEL1L3, SFRP1, SFRP4, SKP1, SLC16A3, SLC39A4, SLIT2, SORT1, SPINT2, SPOCK2, 





ABL1, ACE, ADAMTS10, ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, 
AVPR1A, BMP4, BOP1, CAV3, CCL11, CCL2, CDC25B, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, COL5A1, COL6A3, CUL3, 
CXCL12, CXCL8, DAB2, DBN1, DCTN1, DLC1, DPYSL3, DSTN, EDN1, EGFR, EML2, EPAS1, FBN1, FES, FGF1, FHIT, FKBP4, GFAP, 
GNAQ, GNG2, GPI, GPR4, HCLS1, HDAC6, HSPA5, ICAM1, IKBKB, IL6, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, 
MAP3K1, MAP7D3, MAPK11, MCF2L, MIF, MKKS, MSRB2, MYD88, MYH11, MYOC, NEB, NOX4, NPR1, PAFAH1B1, PALLD, PECAM1, 
PIK3R1, PIN1, PKP2, PLAUR, POSTN, PREX1, PRKCH, PROX1, PTGER4, PTPN11, PXN, RAPGEF3, RASSF1, RECK, RGCC, RHOD, 
S1PR1, S1PR2, SELE, SGK1, SH3PXD2A, SKIL, SLIT2, SMAD3, SNCA, SPRY2, SRC, TGFB1, TIAM1, TLR4, TMOD3, TNC, TNF, TPM3, 




ABL1, ACE, ADAMTS10, ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, 
AVPR1A, BMP4, BOP1, CAV3, CCL11, CCL2, CDC25B, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, COL5A1, COL6A3, CUL3, 
CXCL12, CXCL8, DAB2, DBN1, DCTN1, DLC1, DPYSL3, DSTN, EDN1, EGFR, EML2, EPAS1, FBN1, FES, FGF1, FHIT, FKBP4, GFAP, 
GNAQ, GNG2, GPI, GPR4, HCLS1, HDAC6, HSPA5, ICAM1, IKBKB, IL6, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, 
MAP3K1, MAP7D3, MAPK11, MCF2L, MIF, MKKS, MSRB2, MYD88, MYH11, MYOC, NEB, NOX4, NPR1, PAFAH1B1, PALLD, PECAM1, 
PIK3R1, PIN1, PKP2, PLAUR, POSTN, PREX1, PRKCH, PROX1, PTGER4, PTPN11, PXN, RAPGEF3, RASSF1, RECK, RGCC, RHOD, 
S1PR1, S1PR2, SELE, SGK1, SH3PXD2A, SKIL, SLIT2, SMAD3, SNCA, SPRY2, SRC, TGFB1, TIAM1, TLR4, TMOD3, TNC, TNF, TPM3, 
TPM4, TUBA4A, TWF1, VAV2, VTN fibrogenesis 
ABL1, ANTXR2, COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, 
COL6A1, COL6A3, DDR1, DDR2, EGR1, ESR1, FLT1, FLT4, GLI2, KDR, KIT, KITLG, PDGFRA, PDGFRB, PTGS1, RET, SERPINE1, SOS1, 
TFDP2 fibromatosis 
ABL1, ANTXR2, COL11A2, COL12A1, COL15A1, COL16A1, COL21A1, COL23A1, COL24A1, COL27A1, COL5A1, COL5A2, COL5A3, 
COL6A1, COL6A3, DDR1, DDR2, EGR1, ESR1, FLT1, FLT4, GLI2, KDR, KIT, KITLG, PDGFRA, PDGFRB, PTGS1, RET, SERPINE1, SOS1, 
TFDP2 fibromatosis 
ABL1, ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, AVPR1A, BMP4, BOP1, 
CCL11, CCL2, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, CUL3, CXCL12, CXCL8, DAB2, DBN1, DLC1, DSTN, EDN1, EGFR, 
FGF1, GNAQ, GNG2, GPI, GPR4, HCLS1, HDAC6, ICAM1, IKBKB, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, MAP3K1, 
MAPK11, MCF2L, MIF, MKKS, MSRB2, MYH11, MYOC, NOX4, NPR1, PALLD, PECAM1, PIK3R1, PREX1, PTGER4, PTPN11, PXN, 
RAPGEF3, RGCC, RHOD, S1PR1, S1PR2, SELE, SH3PXD2A, SKIL, SLIT2, SMAD3, SPRY2, SRC, TGFB1, TIAM1, TNC, TNF, TPM3, 
TPM4, TWF1, VAV2, VTN 
formation of actin 
filaments 
ABL1, ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, AVPR1A, BMP4, BOP1, 
CCL11, CCL2, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, CUL3, CXCL12, CXCL8, DAB2, DBN1, DLC1, DSTN, EDN1, EGFR, 
FGF1, GNAQ, GNG2, GPI, GPR4, HCLS1, HDAC6, ICAM1, IKBKB, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, MAP3K1, 
MAPK11, MCF2L, MIF, MKKS, MSRB2, MYH11, MYOC, NOX4, NPR1, PALLD, PECAM1, PIK3R1, PREX1, PTGER4, PTPN11, PXN, 
RAPGEF3, RGCC, RHOD, S1PR1, S1PR2, SELE, SH3PXD2A, SKIL, SLIT2, SMAD3, SPRY2, SRC, TGFB1, TIAM1, TNC, TNF, TPM3, 
TPM4, TWF1, VAV2, VTN 
formation of actin 
filaments 
ABL1, ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, AVPR1A, BMP4, BOP1, 
CCL11, CCL2, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, CUL3, CXCL12, CXCL8, DAB2, DBN1, DLC1, DSTN, EDN1, EGFR, 
FGF1, GNAQ, GNG2, GPI, GPR4, HCLS1, HDAC6, ICAM1, IKBKB, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, MAP3K1, 
MAPK11, MCF2L, MIF, MKKS, MSRB2, MYH11, MYOC, NOX4, NPR1, PALLD, PECAM1, PIK3R1, PREX1, PTGER4, PTPN11, PXN, 
RAPGEF3, RGCC, RHOD, S1PR1, S1PR2, SELE, SH3PXD2A, SKIL, SLIT2, SMAD3, SPRY2, SRC, TGFB1, TIAM1, TNC, TNF, TPM3, 
TPM4, TWF1, VAV2, VTN 
formation of actin 
filaments 
ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, AVPR1A, BMP4, BOP1, CCL2, 
CDH13, CHCHD2, CNTNAP1, CUL3, CXCL12, CXCL8, DAB2, DLC1, EDN1, EGFR, FGF1, GNAQ, GNG2, GPI, GPR4, HDAC6, IKBKB, 
JAG1, KANK3, KDR, KLF2, KSR1, LIMK2, MAPK11, MCF2L, MIF, MKKS, MYH11, MYOC, NOX4, NPR1, PALLD, PIK3R1, PTGER4, 
PTPN11, PXN, RAPGEF3, RGCC, RHOD, S1PR1, S1PR2, SELE, SKIL, SMAD3, SPRY2, SRC, TGFB1, TIAM1, TNC, TNF, TPM3, TPM4, 
VAV2 
formation of actin 
stress fibers 
ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, AVPR1A, BMP4, BOP1, CCL2, 
CDH13, CHCHD2, CNTNAP1, CUL3, CXCL12, CXCL8, DAB2, DLC1, EDN1, EGFR, FGF1, GNAQ, GNG2, GPI, GPR4, HDAC6, IKBKB, 
JAG1, KANK3, KDR, KLF2, KSR1, LIMK2, MAPK11, MCF2L, MIF, MKKS, MYH11, MYOC, NOX4, NPR1, PALLD, PIK3R1, PTGER4, 
PTPN11, PXN, RAPGEF3, RGCC, RHOD, S1PR1, S1PR2, SELE, SKIL, SMAD3, SPRY2, SRC, TGFB1, TIAM1, TNC, TNF, TPM3, TPM4, 
VAV2 
formation of actin 
stress fibers 
ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, AVPR1A, BMP4, BOP1, CCL2, 
CDH13, CHCHD2, CNTNAP1, CUL3, CXCL12, CXCL8, DAB2, DLC1, EDN1, EGFR, FGF1, GNAQ, GNG2, GPI, GPR4, HDAC6, IKBKB, 
JAG1, KANK3, KDR, KLF2, KSR1, LIMK2, MAPK11, MCF2L, MIF, MKKS, MYH11, MYOC, NOX4, NPR1, PALLD, PIK3R1, PTGER4, 
PTPN11, PXN, RAPGEF3, RGCC, RHOD, S1PR1, S1PR2, SELE, SKIL, SMAD3, SPRY2, SRC, TGFB1, TIAM1, TNC, TNF, TPM3, TPM4, 
VAV2 
formation of actin 
stress fibers 
ACP1, ADGRB1, AGGF1, AKR1B1, ALDH1A2, ANPEP, BMP4, C1QA, CCL11, CCL2, CDH5, CNTRL, CRHR2, CXCL12, CXCR4, EFNB1, 
EFNB2, ENPP2, EPHB4, FGF1, FLT1, FLT4, GAB1, IL6, ITGB3, JAG1, KDR, LDHA, MMP14, NOS3, NTN1, PCSK5, PDE2A, PDGFRB, 
PECAM1, PIK3C2A, PLAUR, PLXND1, PRDM1, SELE, SERPINE1, SMAD6, SRC, SUFU, TGFB1, TIMP2, WT1 
formation of blood 
vessel 
ACP1, ADGRB1, AGGF1, AKR1B1, ALDH1A2, ANPEP, BMP4, C1QA, CCL11, CCL2, CDH5, CNTRL, CRHR2, CXCL12, CXCR4, EFNB1, 
EFNB2, ENPP2, EPHB4, FGF1, FLT1, FLT4, GAB1, IL6, ITGB3, JAG1, KDR, LDHA, MMP14, NOS3, NTN1, PCSK5, PDE2A, PDGFRB, 
PECAM1, PIK3C2A, PLAUR, PLXND1, PRDM1, SELE, SERPINE1, SMAD6, SRC, SUFU, TGFB1, TIMP2, WT1 
formation of blood 
vessel 
ABL1, ACAP2, ACE, ACKR1, ACP1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, 
AKAP12, ANGPTL4, ANK3, ANPEP, APBA1, AR, ARHGAP24, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF4, ARHGEF7, ARHGEF9, 
ARL3, ATE1, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BASP1, BBS2, BECN1, BMP2, CACNA1H, CCDC113, CCL2, CD2AP, CD9, 
CDC42BPA, CDC42EP1, CDC42EP2, CDH13, CETN2, CKB, CLMN, CLU, CNTNAP1, CSF1, CTNND2, CXCL12, CXCL8, CXCR4, CYFIP1, 
DAB2IP, DBN1, DDAH1, DDR1, DGKG, DKK3, DOCK1, DPYSL3, DPYSL4, DYNLT1, DZIP1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
ELMO1, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, EZR, FAM107A, FES, FGF1, FGR, FUT8, GAB1, GATA3, GFRA1, GIT1, 
GRASP, GRIN3A, GRK5, HDAC6, HPRT1, ID1, IFT43, IKBKB, IL1R1, IL6, IQGAP1, ITGA6, ITGB3, ITGB4, ITPR1, KCTD17, KDR, KIT, 
KITLG, KLF7, KLHL41, LAMB1, LASP1, LCP2, LIFR, LIMK2, LMX1B, LRRK2, LYN, LZTS1, MAP3K1, MARCKS, MKKS, MPZ, MRAS, 
MTMR12, MYC, MYD88, MYO10, MYO16, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NME5, 
NOTCH1, NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PCM1, PDGFB, PDGFRA, PDGFRB, PDPN, PLAU, PLCG2, 
PLD2, PLEKHG4, PLEKHO1, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRKACB, PRKY, PRMT1, PRNP, PTN, PTPN11, PTPRF, 
PVRL1, PXN, RAB17, RAB3IP, RAPGEF2, RAPH1, RASSF1, RET, RHOD, ROBO3, ROR1, ROR2, RTN3, S1PR1, S1PR2, SCN4B, 
SEMA3F, SERPINE1, SGK1, SKIL, SLIT2, SNAP29, SNCA, SNX2, SOD1, SPAG16, SPATA13, SRC, SS18L1, STIM2, STK38L, STMN3, 
STX3, TBC1D7, TGFB1, TGFB3, TIAM1, TM4SF1, TMEM237, TMEM67, TNC, TNF, TNFRSF12A, TNFRSF21, TPM3, TRIM9, TTLL1, 




ABL1, ACAP2, ACE, ACKR1, ACP1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, 
AKAP12, ANGPTL4, ANK3, ANPEP, APBA1, AR, ARHGAP24, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF4, ARHGEF7, ARHGEF9, 
ARL3, ATE1, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BASP1, BBS2, BECN1, BMP2, CACNA1H, CCDC113, CCL2, CD2AP, CD9, 
CDC42BPA, CDC42EP1, CDC42EP2, CDH13, CETN2, CKB, CLMN, CLU, CNTNAP1, CSF1, CTNND2, CXCL12, CXCL8, CXCR4, CYFIP1, 
DAB2IP, DBN1, DDAH1, DDR1, DGKG, DKK3, DOCK1, DPYSL3, DPYSL4, DYNLT1, DZIP1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
ELMO1, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, EZR, FAM107A, FES, FGF1, FGR, FUT8, GAB1, GATA3, GFRA1, GIT1, 
GRASP, GRIN3A, GRK5, HDAC6, HPRT1, ID1, IFT43, IKBKB, IL1R1, IL6, IQGAP1, ITGA6, ITGB3, ITGB4, ITPR1, KCTD17, KDR, KIT, 
KITLG, KLF7, KLHL41, LAMB1, LASP1, LCP2, LIFR, LIMK2, LMX1B, LRRK2, LYN, LZTS1, MAP3K1, MARCKS, MKKS, MPZ, MRAS, 
MTMR12, MYC, MYD88, MYO10, MYO16, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NME5, 
NOTCH1, NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PCM1, PDGFB, PDGFRA, PDGFRB, PDPN, PLAU, PLCG2, 
PLD2, PLEKHG4, PLEKHO1, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRKACB, PRKY, PRMT1, PRNP, PTN, PTPN11, PTPRF, 
PVRL1, PXN, RAB17, RAB3IP, RAPGEF2, RAPH1, RASSF1, RET, RHOD, ROBO3, ROR1, ROR2, RTN3, S1PR1, S1PR2, SCN4B, 
SEMA3F, SERPINE1, SGK1, SKIL, SLIT2, SNAP29, SNCA, SNX2, SOD1, SPAG16, SPATA13, SRC, SS18L1, STIM2, STK38L, STMN3, 
STX3, TBC1D7, TGFB1, TGFB3, TIAM1, TM4SF1, TMEM237, TMEM67, TNC, TNF, TNFRSF12A, TNFRSF21, TPM3, TRIM9, TTLL1, 




ABL1, ACAP2, ACE, ACKR1, ACP1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, 
AKAP12, ANGPTL4, ANK3, ANPEP, APBA1, AR, ARHGAP24, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF4, ARHGEF7, ARHGEF9, 
ARL3, ATE1, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BASP1, BBS2, BECN1, BMP2, CACNA1H, CCDC113, CCL2, CD2AP, CD9, 
CDC42BPA, CDC42EP1, CDC42EP2, CDH13, CETN2, CKB, CLMN, CLU, CNTNAP1, CSF1, CTNND2, CXCL12, CXCL8, CXCR4, CYFIP1, 
DAB2IP, DBN1, DDAH1, DDR1, DGKG, DKK3, DOCK1, DPYSL3, DPYSL4, DYNLT1, DZIP1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
ELMO1, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, EZR, FAM107A, FES, FGF1, FGR, FUT8, GAB1, GATA3, GFRA1, GIT1, 







KITLG, KLF7, KLHL41, LAMB1, LASP1, LCP2, LIFR, LIMK2, LMX1B, LRRK2, LYN, LZTS1, MAP3K1, MARCKS, MKKS, MPZ, MRAS, 
MTMR12, MYC, MYD88, MYO10, MYO16, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NME5, 
NOTCH1, NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PCM1, PDGFB, PDGFRA, PDGFRB, PDPN, PLAU, PLCG2, 
PLD2, PLEKHG4, PLEKHO1, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRKACB, PRKY, PRMT1, PRNP, PTN, PTPN11, PTPRF, 
PVRL1, PXN, RAB17, RAB3IP, RAPGEF2, RAPH1, RASSF1, RET, RHOD, ROBO3, ROR1, ROR2, RTN3, S1PR1, S1PR2, SCN4B, 
SEMA3F, SERPINE1, SGK1, SKIL, SLIT2, SNAP29, SNCA, SNX2, SOD1, SPAG16, SPATA13, SRC, SS18L1, STIM2, STK38L, STMN3, 
STX3, TBC1D7, TGFB1, TGFB3, TIAM1, TM4SF1, TMEM237, TMEM67, TNC, TNF, TNFRSF12A, TNFRSF21, TPM3, TRIM9, TTLL1, 
TXNRD1, UBE3A, UCHL1, VANGL2, VAPA, VAV2, VCL, VIP, VTN, WEE1, WISP2, ZDHHC8, ZNF335, ZSWIM6 
ABL1, ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, AVPR1A, BMP4, BOP1, 
CAV3, CCL11, CCL2, CDC25B, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, COL5A3, CUL3, CXCL12, CXCL8, DAB2, DBN1, DLC1, 
DPYSL3, DSTN, EDN1, EGFR, EML2, ERP29, FES, FGF1, FHIT, FKBP4, GNAQ, GNG2, GPI, GPR4, HCLS1, HDAC6, ICAM1, IKBKB, 
ITGB3, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, MAP3K1, MAP7D3, MAPK11, MCF2L, MIF, MKKS, MSRB2, MYC, 
MYH11, MYOC, NOX4, NPR1, PAFAH1B1, PALLD, PECAM1, PIK3R1, PIN1, PLAU, PREX1, PRKCH, PTGER4, PTPN11, PXN, RAPGEF3, 
RASSF1, RGCC, RHOD, S1PR1, S1PR2, SELE, SGK1, SH3PXD2A, SKIL, SLIT2, SMAD3, SNCA, SPRY2, SRC, SYNPO2, TGFB1, TIAM1, 
TNC, TNF, TPM3, TPM4, TUBA4A, TWF1, UTRN, VAV2, VTN 
formation of 
cytoskeleton 
ABL1, ACE, ADAMTS10, ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, 
AVPR1A, BMP4, BOP1, CAV3, CCL11, CCL2, CDC25B, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, COL5A1, COL6A3, CUL3, 
CXCL12, CXCL8, DAB2, DBN1, DCTN1, DLC1, DPYSL3, DSTN, EDN1, EGFR, EML2, FBN1, FES, FGF1, FHIT, FKBP4, GFAP, GNAQ, 
GNG2, GPI, GPR4, HCLS1, HDAC6, HSPA5, ICAM1, IKBKB, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, MAP3K1, 
MAP7D3, MAPK11, MCF2L, MIF, MKKS, MSRB2, MYH11, MYOC, NEB, NOX4, NPR1, PAFAH1B1, PALLD, PECAM1, PIK3R1, PIN1, PKP2, 
PLAUR, POSTN, PREX1, PRKCH, PROX1, PTGER4, PTPN11, PXN, RAPGEF3, RASSF1, RECK, RGCC, RHOD, S1PR1, S1PR2, SELE, 




ABL1, ACE, ADAMTS10, ADGRF5, ADORA1, AMOT, AR, ARHGAP18, ARHGAP32, ARHGAP6, ARHGEF1, ARHGEF10, ARHGEF15, 
AVPR1A, BMP4, BOP1, CAV3, CCL11, CCL2, CDC25B, CDC42EP2, CDH13, CHCHD2, CNTNAP1, COBL, COL5A1, COL6A3, CUL3, 
CXCL12, CXCL8, DAB2, DBN1, DCTN1, DLC1, DPYSL3, DSTN, EDN1, EGFR, EML2, FBN1, FES, FGF1, FHIT, FKBP4, GFAP, GNAQ, 
GNG2, GPI, GPR4, HCLS1, HDAC6, HSPA5, ICAM1, IKBKB, JAG1, KANK3, KDR, KIRREL, KLF2, KSR1, LATS1, LIMK2, MAP3K1, 
MAP7D3, MAPK11, MCF2L, MIF, MKKS, MSRB2, MYH11, MYOC, NEB, NOX4, NPR1, PAFAH1B1, PALLD, PECAM1, PIK3R1, PIN1, PKP2, 
PLAUR, POSTN, PREX1, PRKCH, PROX1, PTGER4, PTPN11, PXN, RAPGEF3, RASSF1, RECK, RGCC, RHOD, S1PR1, S1PR2, SELE, 




ACE, ADM, AGTR1, AGTR2, AKR1B1, ARHGAP1, ARL3, BICC1, BMP2, BMP4, CADM1, CSF1, CX3CL1, DACT2, DCHS1, EIF3M, EPAS1, 
ERBB4, EYA1, EZR, FAT4, FBN1, FLT1, FLT4, GAB1, GATA3, GCNT1, GFRA1, GLI2, GLIS2, GSTZ1, HBEGF, HDAC6, ICAM1, ID2, JAG1, 
JAK2, KDR, KL, LIF, LMX1B, LRRC8A, MMP14, MST1R, MYC, MYO1E, NOS3, ODC1, PCSK5, PDGFB, PDGFRB, PLCE1, PRKX, PTCD2, 
RARA, RDH10, RET, RRAS2, SFRP1, SGPL1, SLC5A1, SLIT2, SMAD3, SMO, SOX8, SPRY1, SPRY2, TCF21, TET2, TGFB1, TIMP2, 
TMEM67, TNS2, TSHZ3, VANGL2, WFS1, WT1 
formation of 
kidney 
ACE, ADM, AGTR1, AGTR2, AKR1B1, ARHGAP1, ARL3, BICC1, BMP2, BMP4, CADM1, CSF1, CX3CL1, DACT2, DCHS1, EIF3M, EPAS1, 
ERBB4, EYA1, EZR, FAT4, FBN1, FLT1, FLT4, GAB1, GATA3, GCNT1, GFRA1, GLI2, GLIS2, GSTZ1, HBEGF, HDAC6, ICAM1, ID2, JAG1, 
JAK2, KDR, KL, LIF, LMX1B, LRRC8A, MMP14, MST1R, MYC, MYO1E, NOS3, ODC1, PCSK5, PDGFB, PDGFRB, PLCE1, PRKX, PTCD2, 
RARA, RDH10, RET, RRAS2, SFRP1, SGPL1, SLC5A1, SLIT2, SMAD3, SMO, SOX8, SPRY1, SPRY2, TCF21, TET2, TGFB1, TIMP2, 
TMEM67, TNS2, TSHZ3, VANGL2, WFS1, WT1 
formation of 
kidney 
ACE, ADM, AGTR1, AGTR2, AKR1B1, ARHGAP1, ARL3, BICC1, BMP2, BMP4, CADM1, CSF1, CX3CL1, DACT2, DCHS1, EIF3M, EPAS1, 
ERBB4, EYA1, EZR, FAT4, FBN1, FLT1, FLT4, GAB1, GATA3, GCNT1, GFRA1, GLI2, GLIS2, GSTZ1, HBEGF, HDAC6, ICAM1, ID2, JAG1, 
JAK2, KDR, KL, LIF, LMX1B, LRRC8A, MMP14, MST1R, MYC, MYO1E, NOS3, ODC1, PCSK5, PDGFB, PDGFRB, PLCE1, PRKX, PTCD2, 
RARA, RDH10, RET, RRAS2, SFRP1, SGPL1, SLC5A1, SLIT2, SMAD3, SMO, SOX8, SPRY1, SPRY2, TCF21, TET2, TGFB1, TIMP2, 
TMEM67, TNS2, TSHZ3, VANGL2, WFS1, WT1 
formation of 
kidney 
ACE, ADM, AGTR1, AGTR2, AKR1B1, ARHGAP1, ARL3, BICC1, BMP2, BMP4, CADM1, CSF1, CX3CL1, DACT2, DCHS1, EIF3M, EPAS1, 
ERBB4, EYA1, EZR, FAT4, FBN1, FLT1, FLT4, GAB1, GATA3, GCNT1, GFRA1, GLI2, GLIS2, GSTZ1, HBEGF, HDAC6, ICAM1, ID2, JAG1, 
JAK2, KDR, KL, LIF, LMX1B, LRRC8A, MMP14, MST1R, MYC, MYO1E, NOS3, ODC1, PCSK5, PDGFB, PDGFRB, PLCE1, PRKX, PTCD2, 
RARA, RDH10, RET, RRAS2, SFRP1, SGPL1, SLC5A1, SLIT2, SMAD3, SMO, SOX8, SPRY1, SPRY2, TCF21, TET2, TGFB1, TIMP2, 
TMEM67, TNS2, TSHZ3, VANGL2, WFS1, WT1 
formation of 
kidney 
ACE, ADM, AGTR1, AGTR2, AKR1B1, ARHGAP1, ARL3, BICC1, BMP2, BMP4, CADM1, CSF1, CX3CL1, DACT2, DCHS1, EIF3M, EPAS1, 
ERBB4, EYA1, EZR, FAT4, FBN1, FLT1, FLT4, GAB1, GATA3, GCNT1, GFRA1, GLI2, GLIS2, GSTZ1, HBEGF, HDAC6, ICAM1, ID2, JAG1, 
JAK2, KDR, KL, LIF, LMX1B, LRRC8A, MMP14, MST1R, MYC, MYO1E, NOS3, ODC1, PCSK5, PDGFB, PDGFRB, PLCE1, PRKX, PTCD2, 
RARA, RDH10, RET, RRAS2, SFRP1, SGPL1, SLC5A1, SLIT2, SMAD3, SMO, SOX8, SPRY1, SPRY2, TCF21, TET2, TGFB1, TIMP2, 
TMEM67, TNS2, TSHZ3, VANGL2, WFS1, WT1 
formation of 
kidney 
ADAMTS4, ADGRB1, ADGRB3, AEBP1, AFG3L2, ALDH1A2, ANXA1, AR, ARHGEF25, BECN1, BMP2, BMP4, CACNA1H, CAMK2D, 
CASQ1, CAV3, CDON, CFL2, COL6A3, CSRP3, CTF1, CXADR, CXCL12, DDR1, DOCK1, DUSP1, DYRK1B, EDN1, EGR3, ENG, EP300, 
EPHA2, ESRRG, ETV1, FGFRL1, FHL3, FMNL2, FOXF1, FXR1, GAB1, HAND1, HBEGF, HDAC7, HEY1, HHEX, HLX, HOPX, ID2, IFI16, 
IL6, JAG1, KLF2, KLHL41, KRT8, LIF, LRRC8A, LUC7L, LY6E, MAML1, MAP2K5, MARCKSL1, MEOX1, MEOX2, MMP14, MRAS, MSC, 
MSX1, MYH11, MYLK3, MYOZ1, MYPN, NEB, NFATC4, NFKBIA, NOTCH1, PDGFB, PDGFRA, PDGFRB, PKP2, PLAU, PLCB1, PLEKHO1, 
POU6F1, PPARGC1B, PPP2R3A, PRKAA1, PROX1, PTCD2, PTGER4, PTPN11, RECK, SERPINE1, SGCD, SGCG, SIN3B, SKIL, SLC8A1, 
SMAD3, SMAD7, SPRY2, SRPK3, TBX2, TCF15, TCF21, TGFB1, TNFRSF12A, TNNI1, TRIO, TSHZ3, UCHL1, UTRN, VCL, WT1, XIRP1, 
XIRP2, ZFPM1, ZFPM2 
formation of 
muscle 
ADAMTS4, ADGRB1, ADGRB3, AEBP1, AFG3L2, ALDH1A2, ANXA1, AR, ARHGEF25, BECN1, BMP2, BMP4, CACNA1H, CAMK2D, 
CASQ1, CAV3, CDON, CFL2, COL6A3, CSRP3, CTF1, CXADR, CXCL12, DDR1, DOCK1, DUSP1, DYRK1B, EDN1, EGR3, ENG, EP300, 
EPHA2, ESRRG, ETV1, FGFRL1, FHL3, FMNL2, FOXF1, FXR1, GAB1, HAND1, HBEGF, HDAC7, HEY1, HHEX, HLX, HOPX, ID2, IFI16, 
IL6, JAG1, KLF2, KLHL41, KRT8, LIF, LRRC8A, LUC7L, LY6E, MAML1, MAP2K5, MARCKSL1, MEOX1, MEOX2, MMP14, MRAS, MSC, 
MSX1, MYH11, MYLK3, MYOZ1, MYPN, NEB, NFATC4, NFKBIA, NOTCH1, PDGFB, PDGFRA, PDGFRB, PKP2, PLAU, PLCB1, PLEKHO1, 
POU6F1, PPARGC1B, PPP2R3A, PRKAA1, PROX1, PTCD2, PTGER4, PTPN11, RECK, SERPINE1, SGCD, SGCG, SIN3B, SKIL, SLC8A1, 
SMAD3, SMAD7, SPRY2, SRPK3, TBX2, TCF15, TCF21, TGFB1, TNFRSF12A, TNNI1, TRIO, TSHZ3, UCHL1, UTRN, VCL, WT1, XIRP1, 
XIRP2, ZFPM1, ZFPM2 
formation of 
muscle 
ADAMTS4, ADGRB1, ADGRB3, AEBP1, AFG3L2, ALDH1A2, ANXA1, AR, ARHGEF25, BECN1, BMP2, BMP4, CACNA1H, CAMK2D, 
CASQ1, CAV3, CDON, CFL2, COL6A3, CSRP3, CTF1, CXADR, CXCL12, DDR1, DOCK1, DUSP1, DYRK1B, EDN1, EGR3, ENG, EP300, 
EPHA2, ESRRG, ETV1, FGFRL1, FHL3, FMNL2, FOXF1, FXR1, GAB1, HAND1, HBEGF, HDAC7, HEY1, HHEX, HLX, HOPX, ID2, IFI16, 
IL6, JAG1, KLF2, KLHL41, KRT8, LIF, LRRC8A, LUC7L, LY6E, MAML1, MAP2K5, MARCKSL1, MEOX1, MEOX2, MMP14, MRAS, MSC, 
MSX1, MYH11, MYLK3, MYOZ1, MYPN, NEB, NFATC4, NFKBIA, NOTCH1, PDGFB, PDGFRA, PDGFRB, PKP2, PLAU, PLCB1, PLEKHO1, 
POU6F1, PPARGC1B, PPP2R3A, PRKAA1, PROX1, PTCD2, PTGER4, PTPN11, RECK, SERPINE1, SGCD, SGCG, SIN3B, SKIL, SLC8A1, 
SMAD3, SMAD7, SPRY2, SRPK3, TBX2, TCF15, TCF21, TGFB1, TNFRSF12A, TNNI1, TRIO, TSHZ3, UCHL1, UTRN, VCL, WT1, XIRP1, 
XIRP2, ZFPM1, ZFPM2 
formation of 
muscle 
ADAMTS4, ADGRB1, ADGRB3, AEBP1, AFG3L2, ALDH1A2, ANXA1, AR, ARHGEF25, BECN1, BMP2, BMP4, CACNA1H, CAMK2D, 
CASQ1, CAV3, CDON, CFL2, COL6A3, CSRP3, CTF1, CXADR, CXCL12, DDR1, DOCK1, DUSP1, DYRK1B, EDN1, EGR3, ENG, EP300, 
EPHA2, ESRRG, ETV1, FGFRL1, FHL3, FMNL2, FOXF1, FXR1, GAB1, HAND1, HBEGF, HDAC7, HEY1, HHEX, HLX, HOPX, ID2, IFI16, 
IL6, JAG1, KLF2, KLHL41, KRT8, LIF, LRRC8A, LUC7L, LY6E, MAML1, MAP2K5, MARCKSL1, MEOX1, MEOX2, MMP14, MRAS, MSC, 
MSX1, MYH11, MYLK3, MYOZ1, MYPN, NEB, NFATC4, NFKBIA, NOTCH1, PDGFB, PDGFRA, PDGFRB, PKP2, PLAU, PLCB1, PLEKHO1, 
POU6F1, PPARGC1B, PPP2R3A, PRKAA1, PROX1, PTCD2, PTGER4, PTPN11, RECK, SERPINE1, SGCD, SGCG, SIN3B, SKIL, SLC8A1, 
SMAD3, SMAD7, SPRY2, SRPK3, TBX2, TCF15, TCF21, TGFB1, TNFRSF12A, TNNI1, TRIO, TSHZ3, UCHL1, UTRN, VCL, WT1, XIRP1, 
XIRP2, ZFPM1, ZFPM2 
formation of 
muscle 
ADAMTS4, ADGRB1, ADGRB3, AEBP1, AFG3L2, ALDH1A2, ANXA1, AR, ARHGEF25, BECN1, BMP2, BMP4, CACNA1H, CAMK2D, 






EPHA2, ESRRG, ETV1, FGFRL1, FHL3, FMNL2, FOXF1, FXR1, GAB1, HAND1, HBEGF, HDAC7, HEY1, HHEX, HLX, HOPX, ID2, IFI16, 
IL6, JAG1, KLF2, KLHL41, KRT8, LIF, LRRC8A, LUC7L, LY6E, MAML1, MAP2K5, MARCKSL1, MEOX1, MEOX2, MMP14, MRAS, MSC, 
MSX1, MYH11, MYLK3, MYOZ1, MYPN, NEB, NFATC4, NFKBIA, NOTCH1, PDGFB, PDGFRA, PDGFRB, PKP2, PLAU, PLCB1, PLEKHO1, 
POU6F1, PPARGC1B, PPP2R3A, PRKAA1, PROX1, PTCD2, PTGER4, PTPN11, RECK, SERPINE1, SGCD, SGCG, SIN3B, SKIL, SLC8A1, 
SMAD3, SMAD7, SPRY2, SRPK3, TBX2, TCF15, TCF21, TGFB1, TNFRSF12A, TNNI1, TRIO, TSHZ3, UCHL1, UTRN, VCL, WT1, XIRP1, 
XIRP2, ZFPM1, ZFPM2 
ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, ARHGAP24, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BMP2, CACNA1H, CKB, CLMN, CLU, CNTNAP1, CSF1, CTNND2, 
CXCL12, DAB2IP, DBN1, DDAH1, DDR1, DOCK1, DPYSL3, DPYSL4, DYNLT1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, ELMO1, 
EPB41L3, EPHA7, EPS8, ERBB4, EZR, FAM107A, FUT8, GFRA1, GIT1, GRASP, GRIN3A, HDAC6, HPRT1, ID1, IKBKB, IL1R1, IL6, 
ITGB3, ITPR1, KDR, KITLG, KLF7, LAMB1, LIFR, LMX1B, LRRK2, LYN, LZTS1, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, 
NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NOTCH1, NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PDGFRA, 
PDGFRB, PDPN, PLAU, PLD2, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, 
RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SKIL, SLIT2, SNCA, SOD1, SRC, SS18L1, 
STIM2, STK38L, STMN3, STX3, TGFB1, TIAM1, TNC, TNF, TNFRSF21, TRIM9, TXNRD1, UBE3A, UCHL1, VAPA, VIP, VTN, WEE1, 




ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, ARHGAP24, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BMP2, CACNA1H, CKB, CLMN, CLU, CNTNAP1, CSF1, CTNND2, 
CXCL12, DAB2IP, DBN1, DDAH1, DDR1, DOCK1, DPYSL3, DPYSL4, DYNLT1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, ELMO1, 
EPB41L3, EPHA7, EPS8, ERBB4, EZR, FAM107A, FUT8, GFRA1, GIT1, GRASP, GRIN3A, HDAC6, HPRT1, ID1, IKBKB, IL1R1, IL6, 
ITGB3, ITPR1, KDR, KITLG, KLF7, LAMB1, LIFR, LMX1B, LRRK2, LYN, LZTS1, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, 
NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NOTCH1, NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PDGFRA, 
PDGFRB, PDPN, PLAU, PLD2, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, 
RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SKIL, SLIT2, SNCA, SOD1, SRC, SS18L1, 
STIM2, STK38L, STMN3, STX3, TGFB1, TIAM1, TNC, TNF, TNFRSF21, TRIM9, TXNRD1, UBE3A, UCHL1, VAPA, VIP, VTN, WEE1, 




ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, ARHGAP24, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BMP2, CACNA1H, CKB, CLMN, CLU, CNTNAP1, CSF1, CTNND2, 
CXCL12, DAB2IP, DBN1, DDAH1, DDR1, DOCK1, DPYSL3, DPYSL4, DYNLT1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, ELMO1, 
EPB41L3, EPHA7, EPS8, ERBB4, EZR, FAM107A, FUT8, GFRA1, GIT1, GRASP, GRIN3A, HDAC6, HPRT1, ID1, IKBKB, IL1R1, IL6, 
ITGB3, ITPR1, KDR, KITLG, KLF7, LAMB1, LIFR, LMX1B, LRRK2, LYN, LZTS1, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, 
NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NOTCH1, NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PDGFRA, 
PDGFRB, PDPN, PLAU, PLD2, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, 
RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SKIL, SLIT2, SNCA, SOD1, SRC, SS18L1, 
STIM2, STK38L, STMN3, STX3, TGFB1, TIAM1, TNC, TNF, TNFRSF21, TRIM9, TXNRD1, UBE3A, UCHL1, VAPA, VIP, VTN, WEE1, 




ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, ARHGAP24, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BMP2, CACNA1H, CKB, CLMN, CLU, CNTNAP1, CSF1, CTNND2, 
CXCL12, DAB2IP, DBN1, DDAH1, DDR1, DOCK1, DPYSL3, DPYSL4, DYNLT1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, ELMO1, 
EPB41L3, EPHA7, EPS8, ERBB4, EZR, FAM107A, FUT8, GFRA1, GIT1, GRASP, GRIN3A, HDAC6, HPRT1, ID1, IKBKB, IL1R1, IL6, 
ITGB3, ITPR1, KDR, KITLG, KLF7, LAMB1, LIFR, LMX1B, LRRK2, LYN, LZTS1, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, 
NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NOTCH1, NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PDGFRA, 
PDGFRB, PDPN, PLAU, PLD2, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, 
RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SKIL, SLIT2, SNCA, SOD1, SRC, SS18L1, 
STIM2, STK38L, STMN3, STX3, TGFB1, TIAM1, TNC, TNF, TNFRSF21, TRIM9, TXNRD1, UBE3A, UCHL1, VAPA, VIP, VTN, WEE1, 




ABL1, ACE, ADAM22, ADAP1, ADGRB1, ADGRB3, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, ANK3, APBA1, AR, ARHGAP24, 
ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, ATXN10, BASP1, BMP2, CACNA1H, CKB, CLMN, CLU, CNTNAP1, CSF1, CTNND2, 
CXCL12, DAB2IP, DBN1, DDAH1, DDR1, DOCK1, DPYSL3, DPYSL4, DYNLT1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, ELMO1, 
EPB41L3, EPHA7, EPS8, ERBB4, EZR, FAM107A, FUT8, GFRA1, GIT1, GRASP, GRIN3A, HDAC6, HPRT1, ID1, IKBKB, IL1R1, IL6, 
ITGB3, ITPR1, KDR, KITLG, KLF7, LAMB1, LIFR, LMX1B, LRRK2, LYN, LZTS1, MPZ, MRAS, MYD88, MYO16, MYO6, MYOC, NCAM2, 
NDEL1, NDN, NEK3, NFATC4, NFKBIA, NGF, NOTCH1, NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PALLD, PALM, PDGFRA, 
PDGFRB, PDPN, PLAU, PLD2, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRMT1, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, 
RAPGEF2, RAPH1, RET, ROBO3, ROR1, ROR2, RTN3, S1PR2, SCN4B, SEMA3F, SGK1, SKIL, SLIT2, SNCA, SOD1, SRC, SS18L1, 
STIM2, STK38L, STMN3, STX3, TGFB1, TIAM1, TNC, TNF, TNFRSF21, TRIM9, TXNRD1, UBE3A, UCHL1, VAPA, VIP, VTN, WEE1, 




ATE1, CITED2, CNTRL, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, NOTCH1, PDE2A, PRDM1, 
PROX1, PTPN11, ROR2, SMAD6, SMAD7, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
formation of 
ventricular septum 
ATE1, CITED2, CNTRL, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, NOTCH1, PDE2A, PRDM1, 
PROX1, PTPN11, ROR2, SMAD6, SMAD7, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
formation of 
ventricular septum 
ATE1, CITED2, CNTRL, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, NOTCH1, PDE2A, PRDM1, 
PROX1, PTPN11, ROR2, SMAD6, SMAD7, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
formation of 
ventricular septum 
ATE1, CITED2, CNTRL, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, NOTCH1, PDE2A, PRDM1, 
PROX1, PTPN11, ROR2, SMAD6, SMAD7, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
formation of 
ventricular septum 
ATE1, CITED2, CNTRL, CXCL12, CXCR4, FGFRL1, FZD1, FZD2, GATA3, GNAQ, HAND1, HEY1, HEYL, NOTCH1, PDE2A, PRDM1, 
PROX1, PTPN11, ROR2, SMAD6, SMAD7, SUFU, TBX3, XIRP2, ZFPM1, ZFPM2 
formation of 
ventricular septum 
ACP1, ADGRB1, ADGRL4, AGGF1, AKR1B1, ALDH1A2, ANPEP, APLN, BMP4, C1QA, CCL11, CCL2, CDH5, CNTRL, CRHR2, CXCL12, 
CXCR4, EDN1, EFNB1, EFNB2, ENG, ENPP2, EPAS1, EPHB4, FGF1, FLT1, FLT4, GAB1, IL6, ITGB3, JAG1, KDR, LDHA, MMP14, NOS3, 
NTN1, PCSK5, PDE2A, PDGFRB, PECAM1, PIK3C2A, PLAUR, PLXND1, PRDM1, PROS1, RAMP1, SELE, SERPINE1, SMAD6, SRC, 
SUFU, TGFB1, TIMP2, VEGFC, WT1 
formation of 
vessel 
ABRA, ADH5, ADORA1, ANXA6, APLN, APOB, AR, CAMK2D, CRHR2, CSF1, CXCL12, CYP2J2, DIO2, EDN1, ENO1, ERBB4, FBXO32, 
FKBP1B, FLT1, GAB1, GNAQ, HBEGF, HCN2, IL33, KIT, KITLG, LDLR, LIF, MAP2K5, MAP3K1, MARCKSL1, MITF, NGF, NOS3, NOTCH1, 





ABRA, ADH5, ADORA1, ANXA6, APLN, APOB, AR, CAMK2D, CRHR2, CSF1, CXCL12, CYP2J2, DIO2, EDN1, ENO1, ERBB4, FBXO32, 
FKBP1B, FLT1, GAB1, GNAQ, HBEGF, HCN2, IL33, KIT, KITLG, LDLR, LIF, MAP2K5, MAP3K1, MARCKSL1, MITF, NGF, NOS3, NOTCH1, 
NPR1, PNPLA2, PTH1R, RAPGEF3, RASSF1, TGFB1, THBD, TLR4, TLR5, TNF, TNFAIP3, TRIM21, TRIM63, ZFPM2 function of heart 
ABRA, ADH5, ADORA1, ANXA6, APLN, APOB, AR, CAMK2D, CRHR2, CSF1, CXCL12, CYP2J2, DIO2, EDN1, ENO1, ERBB4, FBXO32, 
FKBP1B, FLT1, GAB1, GNAQ, HBEGF, HCN2, IL33, KIT, KITLG, LDLR, LIF, MAP2K5, MAP3K1, MARCKSL1, MITF, NGF, NOS3, NOTCH1, 
NPR1, PNPLA2, PTH1R, RAPGEF3, RASSF1, TGFB1, THBD, TLR4, TLR5, TNF, TNFAIP3, TRIM21, TRIM63, ZFPM2 function of heart 
ACKR1, ADM, BMP4, CDK2, CSF1, GLIS2, GLIS3, ICAM1, KL, MAN2A1, MAP3K8, MIF, NT5E, SMAD7, STAT6, STC1, TLR4, TNF, VAV2 function of kidney 
ACKR1, ADM, BMP4, CDK2, CSF1, GLIS2, GLIS3, ICAM1, KL, MAN2A1, MAP3K8, MIF, NT5E, SMAD7, STAT6, STC1, TLR4, TNF, VAV2 function of kidney 
ABCB1, ACOX1, ADAMTS15, ADSL, AGAP2, AIM1, AKAP6, ANPEP, AR, ASB5, ATIC, BAG1, BMP4, CADPS, CAMK2N1, CASP10, 
CASP2, CCL11, CD83, CDH13, CILP, CLU, CNN1, COBLL1, COL15A1, CSE1L, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
CXCR4, DBI, DFFB, DNMT1, DNMT3B, DPYD, DSG2, DSTN, EBF1, EBP, EGFR, ELMO1, ENG, ENPEP, EP300, EPHA3, ERBB4, ERCC2, 
ESR1, EZR, F11R, F5, FABP5, FBLN2, FGF1, FGFR3, FHIT, FLT1, FLT4, GATA3, GIT1, GLRX2, GNAQ, GPR4, GSS, HAND1, HIST1H1C, 
HOPX, IGFBP6, IL6, IRF1, ITGA6, KAT6A, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LIFR, LIPE, LRRK2, LYZ, MCM4, MECOM, MICB, 






PLAU, PLAUR, PLCG1, POLB, POSTN, PPIH, PPP1CB, PRKACB, PTGS1, PTPN11, RABGGTB, RASSF1, RGL2, RHOJ, SDF2L1, 
SERPINE1, SLC16A1, SLIT2, SOD3, SOX17, SPEN, SPRY1, SRC, SRGN, TBX3, TCP1, TFDP2, TFPI, TFRC, TGFB1, THBD, TIAM1, 
TLR4, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TNKS2, TRAP1, TRAPPC2L, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UNC5C, 
WISP1, WT1 
ABCB1, ACOX1, ADAMTS15, ADSL, AGAP2, AIM1, AKAP6, ANPEP, AR, ASB5, ATIC, BAG1, BMP4, CADPS, CAMK2N1, CASP10, 
CASP2, CCL11, CD83, CDH13, CILP, CLU, CNN1, COBLL1, COL15A1, CSE1L, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
CXCR4, DBI, DFFB, DNMT1, DNMT3B, DPYD, DSG2, DSTN, EBF1, EBP, EGFR, ELMO1, ENG, ENPEP, EP300, EPHA3, ERBB4, ERCC2, 
ESR1, EZR, F11R, F5, FABP5, FBLN2, FGF1, FGFR3, FHIT, FLT1, FLT4, GATA3, GIT1, GLRX2, GNAQ, GPR4, GSS, HAND1, HIST1H1C, 
HOPX, IGFBP6, IL6, IRF1, ITGA6, KAT6A, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LIFR, LIPE, LRRK2, LYZ, MCM4, MECOM, MICB, 
MIF, MST1R, MYBL1, MYC, NOTCH3, NUMB, OSMR, PA2G4, PCDH7, PDE2A, PDGFD, PDGFRA, PDPN, PEAR1, PHLDA1, PIK3R1, 
PLAU, PLAUR, PLCG1, POLB, POSTN, PPIH, PPP1CB, PRKACB, PTGS1, PTPN11, RABGGTB, RASSF1, RGL2, RHOJ, SDF2L1, 
SERPINE1, SLC16A1, SLIT2, SOD3, SOX17, SPEN, SPRY1, SRC, SRGN, TBX3, TCP1, TFDP2, TFPI, TFRC, TGFB1, THBD, TIAM1, 




ABCB1, ACOX1, ADAMTS15, ADSL, AGAP2, AIM1, AKAP6, ANPEP, AR, ASB5, ATIC, BAG1, BMP4, CADPS, CAMK2N1, CASP10, 
CASP2, CCL11, CD83, CDH13, CILP, CLU, CNN1, COBLL1, COL15A1, CSE1L, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
CXCR4, DBI, DFFB, DNMT1, DNMT3B, DPYD, DSG2, DSTN, EBF1, EBP, EGFR, ELMO1, ENG, ENPEP, EP300, EPHA3, ERBB4, ERCC2, 
ESR1, EZR, F11R, F5, FABP5, FBLN2, FGF1, FGFR3, FHIT, FLT1, FLT4, GATA3, GIT1, GLRX2, GNAQ, GPR4, GSS, HAND1, HIST1H1C, 
HOPX, IGFBP6, IL6, IRF1, ITGA6, KAT6A, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LIFR, LIPE, LRRK2, LYZ, MCM4, MECOM, MICB, 
MIF, MST1R, MYBL1, MYC, NOTCH3, NUMB, OSMR, PA2G4, PCDH7, PDE2A, PDGFD, PDGFRA, PDPN, PEAR1, PHLDA1, PIK3R1, 
PLAU, PLAUR, PLCG1, POLB, POSTN, PPIH, PPP1CB, PRKACB, PTGS1, PTPN11, RABGGTB, RASSF1, RGL2, RHOJ, SDF2L1, 
SERPINE1, SLC16A1, SLIT2, SOD3, SOX17, SPEN, SPRY1, SRC, SRGN, TBX3, TCP1, TFDP2, TFPI, TFRC, TGFB1, THBD, TIAM1, 




ABCB1, ABL1, DDR1, DDR2, EPHA2, EZR, FGFR3, FLT1, FLT4, KDR, KIT, MAPK11, NTRK1, PDGFRA, PDGFRB, RET, SDHB, SDHD, 
SRC, TEK, YES1 
gastrointestinal 
stromal tumor 
ABCB1, ABL1, DDR1, DDR2, EPHA2, EZR, FGFR3, FLT1, FLT4, KDR, KIT, MAPK11, NTRK1, PDGFRA, PDGFRB, RET, SDHB, SDHD, 
SRC, TEK, YES1 
gastrointestinal 
stromal tumor 
ABCB1, ABL1, DDR1, DDR2, EPHA2, EZR, FGFR3, FLT1, FLT4, KDR, KIT, MAPK11, NTRK1, PDGFRA, PDGFRB, RET, SDHB, SDHD, 
SRC, TEK, YES1 
gastrointestinal 
stromal tumor 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAMTS15, ADRA2B, ADRA2C, ADSL, AGAP2, AIM1, AKAP6, ALAS1, ANGPTL4, 
ANK3, ANPEP, ANXA1, ANXA11, APBA1, AQP3, AR, ARAP3, ARL5A, ASB5, ATIC, BAG1, BECN1, BEX1, BEX4, BIRC3, BMP2, BMP4, 
BMP5, BST2, C1orf115, CADPS, CAMK2N1, CAPN5, CASP10, CASP2, CBL, CCL11, CCL2, CCT4, CCT5, CD34, CD83, CD9, CDH13, 
CDON, CEBPA, CILP, CLGN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, COL15A1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, 
CSE1L, CTF1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, 
DNMT1, DNMT3B, DPYD, DRG1, DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNB1, EFS, EGFR, 
EHHADH, EIF2AK1, ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, 
ESR1, ETS1, EZR, F11R, F5, FABP5, FBLN2, FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FPGS, FSTL3, FZD4, 
FZD7, GABBR1, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, GPR4, GRIN3A, GSS, GYG2, HAND1, HCLS1, HIGD1A, 
HIST1H1C, HIST1H4H, HLA-DOA, HOPX, HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFIT2, IFITM1, IGFBP6, IKBKB, IL18R1, IL6, IL6R, 
IRF1, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KAT6A, KDR, KIF1A, KIT, KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LASP1, 
LDHA, LIFR, LIMK2, LIPE, LPCAT2, LRRK2, LTBP4, LYN, LYZ, MAFB, MAL, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, 
MICB, MIF, mir-631, MSC, MST1R, MSX1, MT1E, MYBL1, MYC, MYD88, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NEIL1, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT16, NUMB, NUP37, ODC1, OLFML3, OSMR, P4HA1, PA2G4, PAICS, PCDH7, 
PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, PLA2G2A, PLAU, 
PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPP1CB, PRDX1, PRKACB, PRMT1, PRNP, 
PRRX1, PSMA7, PSMD14, PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RAN, RASSF1, RET, RGL2, RHBDF2, RHOJ, 
RRM1, RSRP1, RUVBL1, S100A8, S100A9, SCARA5, SCN1B, SDF2L1, SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SKI, 
SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, SOD3, SOX17, SPEN, SPRY1, SRC, SRGN, SSTR1, 
STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TFDP2, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, TIAM1, TIMP2, 
TLR4, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, UNC5C, UTRN, VAV2, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, 
WISP2, WT1, YES1, ZFP36L2 
gastrointestinal 
tract cancer 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAMTS15, ADRA2B, ADRA2C, ADSL, AGAP2, AIM1, AKAP6, ALAS1, ANGPTL4, 
ANK3, ANPEP, ANXA1, ANXA11, APBA1, AQP3, AR, ARAP3, ARL5A, ASB5, ATIC, BAG1, BECN1, BEX1, BEX4, BIRC3, BMP2, BMP4, 
BMP5, BST2, C1orf115, CADPS, CAMK2N1, CAPN5, CASP10, CASP2, CBL, CCL11, CCL2, CCT4, CCT5, CD34, CD83, CD9, CDH13, 
CDON, CEBPA, CILP, CLGN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, COL15A1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, 
CSE1L, CTF1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, 
DNMT1, DNMT3B, DPYD, DRG1, DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNB1, EFS, EGFR, 
EHHADH, EIF2AK1, ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, 
ESR1, ETS1, EZR, F11R, F5, FABP5, FBLN2, FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FPGS, FSTL3, FZD4, 
FZD7, GABBR1, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, GPR4, GRIN3A, GSS, GYG2, HAND1, HCLS1, HIGD1A, 
HIST1H1C, HIST1H4H, HLA-DOA, HOPX, HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFIT2, IFITM1, IGFBP6, IKBKB, IL18R1, IL6, IL6R, 
IRF1, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KAT6A, KDR, KIF1A, KIT, KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LASP1, 
LDHA, LIFR, LIMK2, LIPE, LPCAT2, LRRK2, LTBP4, LYN, LYZ, MAFB, MAL, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, 
MICB, MIF, mir-631, MSC, MST1R, MSX1, MT1E, MYBL1, MYC, MYD88, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NEIL1, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRN1, NTRK1, NUDT16, NUMB, NUP37, ODC1, OLFML3, OSMR, P4HA1, PA2G4, PAICS, PCDH7, 
PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, PLA2G2A, PLAU, 
PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPP1CB, PRDX1, PRKACB, PRMT1, PRNP, 
PRRX1, PSMA7, PSMD14, PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RAN, RASSF1, RET, RGL2, RHBDF2, RHOJ, 
RRM1, RSRP1, RUVBL1, S100A8, S100A9, SCARA5, SCN1B, SDF2L1, SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SKI, 
SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, SOD3, SOX17, SPEN, SPRY1, SRC, SRGN, SSTR1, 
STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TFDP2, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, TIAM1, TIMP2, 
TLR4, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, UNC5C, UTRN, VAV2, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, 
WISP2, WT1, YES1, ZFP36L2 
gastrointestinal 
tract cancer 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAM15, ADAMTS15, ADRA2B, ADRA2C, ADSL, AGAP2, AIM1, AKAP6, ALAS1, ANGPTL4, 
ANK3, ANPEP, ANXA1, ANXA11, APBA1, AQP3, AR, ARAP3, ARL5A, ASB5, ATIC, BAG1, BECN1, BEX1, BEX4, BIRC3, BMP2, BMP4, 
BMP5, BST2, C1orf115, CADPS, CAMK2N1, CAPN5, CASP10, CASP2, CBL, CCL11, CCL2, CCT4, CCT5, CD34, CD83, CD9, CDH13, 
CDON, CEBPA, CILP, CLGN, CLU, CNN1, CNTFR, CNTNAP1, COBLL1, COL15A1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, 
CSE1L, CTF1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, 
DNMT1, DNMT3B, DPYD, DRG1, DSG2, DSTN, DTX1, DUSP1, DUSP2, DUSP6, EBF1, EBF4, EBP, ECHS1, EFNB1, EFS, EGFR, 
EHHADH, EIF2AK1, ELMO1, EMP1, ENG, ENO1, ENPEP, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, 
ESR1, ETS1, EZR, F11R, F5, FABP5, FBLN2, FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FPGS, FSTL3, FZD4, 
FZD7, GABBR1, GATA3, GCDH, GCH1, GIT1, GLRX, GLRX2, GLRX3, GNAQ, GPR4, GRIN3A, GSS, GYG2, HAND1, HCLS1, HIGD1A, 
HIST1H1C, HIST1H4H, HLA-DOA, HOPX, HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFIT2, IFITM1, IGFBP6, IKBKB, IL18R1, IL6, IL6R, 
IRF1, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KAT6A, KDR, KIF1A, KIT, KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LASP1, 
LDHA, LIFR, LIMK2, LIPE, LPCAT2, LRRK2, LTBP4, LYN, LYZ, MAFB, MAL, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, 
MICB, MIF, mir-631, MSC, MST1R, MSX1, MT1E, MYBL1, MYC, MYD88, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NEIL1, 






PDE2A, PDE5A, PDGFD, PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PEAR1, PECAM1, PGK1, PHB, PHLDA1, PIK3R1, PLA2G2A, PLAU, 
PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POSTN, POU5F1, PPIH, PPP1CB, PRDX1, PRKACB, PRMT1, PRNP, 
PRRX1, PSMA7, PSMD14, PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RAN, RASSF1, RET, RGL2, RHBDF2, RHOJ, 
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DOCK1, DOCK8, DOK7, DPCD, DPYSL3, DPYSL4, DTX1, DUSP13, DYNLT1, DZIP1, EBF1, EBF2, EBF3, EBP, ECSCR, EDN1, EDNRB, 
EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR2, EGR3, EIF2B3, ELF4, ELMO1, ENG, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, 
EPHA7, EPHB4, EPS8, ERBB4, ERG, ERN1, ESR1, ETS1, ETS2, ETV1, EZR, F11R, F5, FAIM2, FAM107A, FANCC, FGF1, FGFR3, FLI1, 
FLT1, FLT3LG, FLT4, FMNL2, FSTL3, FTO, FURIN, FUT8, FZD1, FZD7, GAB1, GAMT, GATA2, GATA3, GBP1, GFAP, GFRA1, GIMAP4, 
GIT1, GLI2, GLIS3, GNAQ, GNPAT, GNRH1, GRASP, GRIN3A, HAND1, HBA1/HBA2, HBEGF, HDAC6, HDAC7, HES5, HEY1, HEYL, 
HHEX, HLA-DOA, HMGA1, HOXB4, HPRT1, HSPA2, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IGFBP2, IKBKB, IL15RA, IL18R1, 
IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, IMPAD1, INPP5D, IRF1, IRX6, ITGB3, ITPKB, ITPR1, JAG1, JAG2, JAK2, JDP2, 
JMJD1C, KATNAL1, KDR, KIF1A, KIT, KITLG, KLF2, KLF3, KLF4, KLF7, KMT2D, KRT8, LAMA3, LAMB1, LCP2, LDLR, LFNG, LGALS9, 
LGMN, LIF, LIFR, LIMK2, LIPA, LIPE, LMO2, LMX1B, LRPAP1, LRRC23, LRRC8A, LRRK2, LYN, LZTS1, MAEL, MAFB, MALT1, MAP3K1, 
MAP3K8, MDGA1, MEOX2, MERTK, METAP2, MIF, MITF, MKKS, MLLT11, MMP14, MPZ, MRAS, MSC, MYBL1, MYC, MYD88, MYH11, 
MYO16, MYO1E, MYO6, MYOC, NAB1, NCAM2, NCOA3, NDEL1, NDFIP1, NDN, NEK3, NFATC4, NFKB2, NFKBIA, NGF, NLGN2, NME5, 
NOS3, NOTCH1, NOTCH3, NPTXR, NR0B2, NR4A2, NRARP, NRN1, NRTN, NTN1, NTRK1, NUMB, ODC1, OPA1, PAFAH1B1, PAIP2, 
PALLD, PALM, PARN, PBX3, PCM1, PDCD1LG2, PDE2A, PDGFB, PDGFRA, PDGFRB, PECAM1, PICK1, PIK3C2A, PIK3C2B, PIK3R1, 
PIK3R6, PIM1, PIN1, PLAU, PLAUR, PLCG1, PLCG2, PLD2, PLEKHO1, PLIN2, PLXND1, PNP, POLB, POMZP3, POU5F1, PPP1R16B, 
PPP1R9B, PPP2CA, PRDM1, PRDX2, PREX1, PREX2, PRKAA1, PRKAA2, PRKX, PRMT1, PRNP, PROCR, PROS1, PROX1, PTGER4, 
PTGS1, PTH1R, PTN, PTPN11, PTPRF, PVRL1, PXN, RAB17, RAD51C, RAPGEF2, RAPH1, RARA, RARG, RCAN1, RCAN2, RDH10, REL, 
RET, RGCC, RGN, RIPK3, RNF8, ROBO3, ROR1, ROR2, RRAS2, RTN3, RUVBL1, S100A8, S100A9, S1PR1, S1PR2, SART1, SCN4B, 
SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SFMBT1, SFRP1, SFRP4, SGK1, SGPL1, SH3PXD2A, SHANK3, SHB, SKIL, 
SLC17A7, SLC1A3, SLC8A1, SLC9A3R2, SLIRP, SLIT2, SLN, SMAD3, SMAD6, SMAD7, SMO, SMOC2, SNAI2, SNCA, SOCS3, SOD1, 
SOX17, SOX8, SPAG16, SPATA6, SPINK5, SPR, SPRED1, SPRY4, SRC, SRRM4, SS18L1, ST3GAL5, STAM, STAT4, STAT6, STC1, 
STIM2, STK38L, STK39, STMN3, STX3, SYNDIG1, SYP, TAC4, TAL1, TBX3, TBXA2R, TCF3, TCF4, TCP1, TDRP, TEK, TET2, TFPI, 
TGFB1, THBS2, THNSL2, THPO, TIAM1, TIMP2, TLR4, TLR5, TLX1, TMOD3, TNC, TNF, TNFAIP3, TNFRSF11B, TNFRSF12A, 
TNFRSF21, TNFSF10, TRIM9, TSPAN2, TYRO3, UBE3A, UCHL1, UCP2, UNC5C, USP18, UTRN, VANGL2, VAPA, VASH2, VAV2, VEGFC, 
VIP, VTN, WEE1, WISP2, WT1, XRCC4, XRCC6, YBX3, ZDHHC8, ZFP36L1, ZFP36L2, ZFPM1, ZFPM2, ZNF335, ZNF423, ZP3, ZSWIM6 generation of cells 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, AFAP1, AGAP2, AGPAT2, AGTR1, AIM1, AKR7A2, 
AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA1, ANXA3, AR, ATIC, ATP8B1, AZGP1, BAMBI, BECN1, BHLHE40, BTRC, C16orf45, 
C2orf88, CARD16, CASC3, CASP2, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, 
CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DENND2A, DMC1, DNAJC15, DNMT1, 
DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR3, EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, 
ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETV1, FAM171A1, FAM65C, 
FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GBP2, GGPS1, GIT1, GNRH1, GPR4, 
GSTM5, HBA1/HBA2, HEPH, HIST1H1C, HMGA1, HN1, HOXB2, ID3, IDO1, IER3, IFITM2, IGDCC4, IGFBP2, IGFBP6, IL33, IL6, IRF1, 
ITGB3, ITGB4, ITM2A, ITPR1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, LACTB, LAYN, LDB2, 
LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MASP1, MECOM, MEOX2, MGMT, MICAL2, MICB, 
MIF, MIPEP, MMP14, MOXD1, MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NFKBIA, NOTCH1, NOTCH3, NT5E, 
OCLN, ODC1, OSR2, PAFAH1B1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, 
PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PSMB4, PSMD4, PTBP1, PTGES, PTGIS, PTGS1, PTN, 
PTPN11, PTPRN2, RAD50, RAMP1, RARG, RASA4, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RRM1, S100A8, 
S100A9, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, 
SLC39A4, SLFN11, SLIT2, SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SRC, SSTR1, STC1, 
SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBS2, TLR4, TMEM176B, TNF, 
TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UCHL1, URI1, 
UROD, UTRN, VCL, VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, XAF1, YES1, YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 
genital tract 
cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, AFAP1, AGAP2, AGPAT2, AGTR1, AIM1, AKR7A2, 
AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA1, ANXA3, AR, ATIC, ATP8B1, AZGP1, BAMBI, BECN1, BHLHE40, BTRC, C16orf45, 
C2orf88, CARD16, CASC3, CASP2, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, 
CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DENND2A, DMC1, DNAJC15, DNMT1, 
DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR3, EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, 
ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETV1, FAM171A1, FAM65C, 
FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GBP2, GGPS1, GIT1, GNRH1, GPR4, 
GSTM5, HBA1/HBA2, HEPH, HIST1H1C, HMGA1, HN1, HOXB2, ID3, IDO1, IER3, IFITM2, IGDCC4, IGFBP2, IGFBP6, IL33, IL6, IRF1, 
ITGB3, ITGB4, ITM2A, ITPR1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, LACTB, LAYN, LDB2, 
LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MASP1, MECOM, MEOX2, MGMT, MICAL2, MICB, 
MIF, MIPEP, MMP14, MOXD1, MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NFKBIA, NOTCH1, NOTCH3, NT5E, 
OCLN, ODC1, OSR2, PAFAH1B1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, 
PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PSMB4, PSMD4, PTBP1, PTGES, PTGIS, PTGS1, PTN, 
PTPN11, PTPRN2, RAD50, RAMP1, RARG, RASA4, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RRM1, S100A8, 






SLC39A4, SLFN11, SLIT2, SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SRC, SSTR1, STC1, 
SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBS2, TLR4, TMEM176B, TNF, 
TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UCHL1, URI1, 
UROD, UTRN, VCL, VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, XAF1, YES1, YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, AFAP1, AGAP2, AGPAT2, AGTR1, AIM1, AKR7A2, 
AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA1, ANXA3, AR, ATIC, ATP8B1, AZGP1, BAMBI, BECN1, BHLHE40, BTRC, C16orf45, 
C2orf88, CARD16, CASC3, CASP2, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, 
CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DENND2A, DMC1, DNAJC15, DNMT1, 
DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR3, EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, 
ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETV1, FAM171A1, FAM65C, 
FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GBP2, GGPS1, GIT1, GNRH1, GPR4, 
GSTM5, HBA1/HBA2, HEPH, HIST1H1C, HMGA1, HN1, HOXB2, ID3, IDO1, IER3, IFITM2, IGDCC4, IGFBP2, IGFBP6, IL33, IL6, IRF1, 
ITGB3, ITGB4, ITM2A, ITPR1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, LACTB, LAYN, LDB2, 
LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MASP1, MECOM, MEOX2, MGMT, MICAL2, MICB, 
MIF, MIPEP, MMP14, MOXD1, MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NFKBIA, NOTCH1, NOTCH3, NT5E, 
OCLN, ODC1, OSR2, PAFAH1B1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, 
PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PSMB4, PSMD4, PTBP1, PTGES, PTGIS, PTGS1, PTN, 
PTPN11, PTPRN2, RAD50, RAMP1, RARG, RASA4, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RRM1, S100A8, 
S100A9, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, 
SLC39A4, SLFN11, SLIT2, SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SRC, SSTR1, STC1, 
SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBS2, TLR4, TMEM176B, TNF, 
TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UCHL1, URI1, 
UROD, UTRN, VCL, VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, XAF1, YES1, YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 
genital tract 
cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADAMTS9, ADARB1, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, 
AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, AKR1B1, AKR7A2, AKT3, ALDH1A2, ALDH1B1, ALDH7A1, ALPL, ANTXR2, ANXA1, 
ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, B4GAT1, BAMBI, BDH1, BECN1, BHLHE40, BTRC, C16orf45, C2orf88, 
CALCRL, CARD16, CASC3, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, 
CHRDL2, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, 
CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DDX24, 
DDX6, DENND2A, DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR1, 
EGR3, EIF2AK1, EIF3H, ELOVL7, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERAL1, ERBB4, ERCC2, 
ERG, ESR1, ESRRG, ETV1, FAM171A1, FAM65C, FBN1, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT3LG, FLT4, 
FXYD1, GABBR1, GADD45A, GAS1, GATA3, GBP2, GGPS1, GIT1, GNAQ, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, 
HDAC7, HEPH, HIST1H1C, HMGA1, HN1, HOPX, HOXB2, HSD17B10, ID3, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGDCC4, IGFBP2, IGFBP6, 
IL33, IL6, IQGAP1, IRF1, ISOC1, ITGA6, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, KLF2, 
KLF4, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYN, LYZ, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, MRPS23, MST1R, 
MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, 
OAS3, OCLN, ODC1, OSR2, PAFAH1B1, PCCA, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, PDXDC2P, PGK1, PHB, PIK3R1, 
PIK3R3, PIM1, PKIA, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PRKD3, PRRC2C, PSMB4, 
PSMD4, PTBP1, PTGER4, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, PTPRN2, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, 
RARG, RASA4, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RREB1, RRM1, S100A8, S100A9, SCARA5, SCN7A, 
SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, SLC39A4, 
SLFN11, SLIT2, SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, 
STAMBP, STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, 
TLR4, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, 
TWF1, UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VCP, VEGFC, VSTM2L, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, 
YES1, YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 genital tumor 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADAMTS9, ADARB1, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, 
AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, AKR1B1, AKR7A2, AKT3, ALDH1A2, ALDH1B1, ALDH7A1, ALPL, ANTXR2, ANXA1, 
ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, B4GAT1, BAMBI, BDH1, BECN1, BHLHE40, BTRC, C16orf45, C2orf88, 
CALCRL, CARD16, CASC3, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, 
CHRDL2, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, 
CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DDX24, 
DDX6, DENND2A, DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR1, 
EGR3, EIF2AK1, EIF3H, ELOVL7, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERAL1, ERBB4, ERCC2, 
ERG, ESR1, ESRRG, ETV1, FAM171A1, FAM65C, FBN1, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT3LG, FLT4, 
FXYD1, GABBR1, GADD45A, GAS1, GATA3, GBP2, GGPS1, GIT1, GNAQ, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, 
HDAC7, HEPH, HIST1H1C, HMGA1, HN1, HOPX, HOXB2, HSD17B10, ID3, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGDCC4, IGFBP2, IGFBP6, 
IL33, IL6, IQGAP1, IRF1, ISOC1, ITGA6, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, KLF2, 
KLF4, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYN, LYZ, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, MRPS23, MST1R, 
MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, 
OAS3, OCLN, ODC1, OSR2, PAFAH1B1, PCCA, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, PDXDC2P, PGK1, PHB, PIK3R1, 
PIK3R3, PIM1, PKIA, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PRKD3, PRRC2C, PSMB4, 
PSMD4, PTBP1, PTGER4, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, PTPRN2, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, 
RARG, RASA4, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RREB1, RRM1, S100A8, S100A9, SCARA5, SCN7A, 
SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, SLC39A4, 
SLFN11, SLIT2, SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, 
STAMBP, STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, 
TLR4, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, 
TWF1, UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VCP, VEGFC, VSTM2L, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, 
YES1, YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 genital tumor 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADAMTS9, ADARB1, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, 
AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, AKR1B1, AKR7A2, AKT3, ALDH1A2, ALDH1B1, ALDH7A1, ALPL, ANTXR2, ANXA1, 
ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, B4GAT1, BAMBI, BDH1, BECN1, BHLHE40, BTRC, C16orf45, C2orf88, 
CALCRL, CARD16, CASC3, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, 
CHRDL2, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, 
CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DDX24, 
DDX6, DENND2A, DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR1, 
EGR3, EIF2AK1, EIF3H, ELOVL7, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERAL1, ERBB4, ERCC2, 
ERG, ESR1, ESRRG, ETV1, FAM171A1, FAM65C, FBN1, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT3LG, FLT4, 
FXYD1, GABBR1, GADD45A, GAS1, GATA3, GBP2, GGPS1, GIT1, GNAQ, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, 
HDAC7, HEPH, HIST1H1C, HMGA1, HN1, HOPX, HOXB2, HSD17B10, ID3, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGDCC4, IGFBP2, IGFBP6, 
IL33, IL6, IQGAP1, IRF1, ISOC1, ITGA6, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, KLF2, 
KLF4, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYN, LYZ, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, MRPS23, MST1R, 
MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, 




PIK3R3, PIM1, PKIA, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PRKD3, PRRC2C, PSMB4, 
PSMD4, PTBP1, PTGER4, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, PTPRN2, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, 
RARG, RASA4, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RREB1, RRM1, S100A8, S100A9, SCARA5, SCN7A, 
SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, SLC39A4, 
SLFN11, SLIT2, SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, 
STAMBP, STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, 
TLR4, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, 
TWF1, UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VCP, VEGFC, VSTM2L, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, 
YES1, YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 
ABCA8, ACAT1, ACE, ADGRG1, ADM, ADORA1, AFAP1, AGAP2, AGPAT2, AIM1, ALAD, ALDH1A2, ALDH7A1, ANTXR2, ANXA1, ANXA3, 
AR, ATIC, ATP8B1, BAG1, BASP1, BLVRB, BMP4, BTRC, C2orf88, CALCRL, CARD16, CASP2, CCL2, CD34, CD9, CDH13, CEBPA, 
CHD1, CKB, CLU, CMTM8, COL15A1, CRIPAK, CSE1L, CSF1, CTNNAL1, CXADR, CXCL14, CXCL2, CXCL8, CYP1B1, DAB2, DAB2IP, 
DNHD1, DPP4, DTNA, DUSP1, DUSP6, DYNLRB1, EGFR, EGR3, EIF3H, ENPEP, EP300, EPB41L3, EPHA3, ERBB4, ERCC2, ESR1, 
ESRRG, ETS2, ETV1, FABP5, FAM171A1, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GATA3, GGPS1, 
GNRH1, GPR4, GSTM5, HAGH, HIST1H1C, HN1, ID3, IER3, IFIT3, IFITM2, IGDCC4, IGFBP2, IL1R1, IL2RB, IL6, ITGB3, JAG2, KAZN, 
KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, LTBP4, MALAT1, MAP3K1, MECOM, MICAL2, MITF, MPP1, MUM1L1, 
MYC, NCOA3, NDUFB7, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), OCLN, PDGFRA, PDGFRB, PDPN, PIK3R1, PIM1, 
PLAUR, PLIN2, PNP, POSTN, PRDX2, PTBP1, PTGES, PTGS1, PTPN11, RASSF1, RECK, REL, RET, RGCC, RGN, RNF144B, RNF181, 
RREB1, RRM1, SCD, SERPINB9, SFRP1, SGK1, SH3D21, SIAH2, SKP1, SLC26A10, SLC39A4, SLIT2, SMAD7, SMO, SNAI2, SNRPG, 
SOCS3, SORT1, SOX17, SPINT2, TBC1D2B, TBX3, TCEB1, TEK, TET2, TFPI2, TGFB1, THBD, THRB, TIMP2, TLR4, TMEM176B, TNC, 
TNFRSF11B, TSHZ3, TSPAN4, TSPAN5, TUBA4A, TUBA8, TUBB4B, URI1, WT1, XAF1, XK, YBX3, YES1, ZFP36L2, ZFPM2 
genitourinary 
carcinoma 
ABCA8, ACAT1, ACE, ADGRG1, ADM, ADORA1, AFAP1, AGAP2, AGPAT2, AIM1, ALAD, ALDH1A2, ALDH7A1, ANTXR2, ANXA1, ANXA3, 
AR, ATIC, ATP8B1, BAG1, BASP1, BLVRB, BMP4, BTRC, C2orf88, CALCRL, CARD16, CASP2, CCL2, CD34, CD9, CDH13, CEBPA, 
CHD1, CKB, CLU, CMTM8, COL15A1, CRIPAK, CSE1L, CSF1, CTNNAL1, CXADR, CXCL14, CXCL2, CXCL8, CYP1B1, DAB2, DAB2IP, 
DNHD1, DPP4, DTNA, DUSP1, DUSP6, DYNLRB1, EGFR, EGR3, EIF3H, ENPEP, EP300, EPB41L3, EPHA3, ERBB4, ERCC2, ESR1, 
ESRRG, ETS2, ETV1, FABP5, FAM171A1, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GATA3, GGPS1, 
GNRH1, GPR4, GSTM5, HAGH, HIST1H1C, HN1, ID3, IER3, IFIT3, IFITM2, IGDCC4, IGFBP2, IL1R1, IL2RB, IL6, ITGB3, JAG2, KAZN, 
KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, LTBP4, MALAT1, MAP3K1, MECOM, MICAL2, MITF, MPP1, MUM1L1, 
MYC, NCOA3, NDUFB7, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), OCLN, PDGFRA, PDGFRB, PDPN, PIK3R1, PIM1, 
PLAUR, PLIN2, PNP, POSTN, PRDX2, PTBP1, PTGES, PTGS1, PTPN11, RASSF1, RECK, REL, RET, RGCC, RGN, RNF144B, RNF181, 
RREB1, RRM1, SCD, SERPINB9, SFRP1, SGK1, SH3D21, SIAH2, SKP1, SLC26A10, SLC39A4, SLIT2, SMAD7, SMO, SNAI2, SNRPG, 
SOCS3, SORT1, SOX17, SPINT2, TBC1D2B, TBX3, TCEB1, TEK, TET2, TFPI2, TGFB1, THBD, THRB, TIMP2, TLR4, TMEM176B, TNC, 
TNFRSF11B, TSHZ3, TSPAN4, TSPAN5, TUBA4A, TUBA8, TUBB4B, URI1, WT1, XAF1, XK, YBX3, YES1, ZFP36L2, ZFPM2 
genitourinary 
carcinoma 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, 
FBXO9, FGFR3, FURIN, GBP1, GFRA1, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, KCNMA1, KDR, KIT, KLF6, KMT2C, 
KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, PALLD, PDGFRA, PDGFRB, PDPN, 
PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, RIPK1, RNF20, RRM1, SEC14L5, SEC61G, 
SNCA, SNCAIP, SOX17, SRC, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1 
glioblastoma 
cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, 
FBXO9, FGFR3, FURIN, GBP1, GFRA1, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, KCNMA1, KDR, KIT, KLF6, KMT2C, 
KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, PALLD, PDGFRA, PDGFRB, PDPN, 
PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, RIPK1, RNF20, RRM1, SEC14L5, SEC61G, 
SNCA, SNCAIP, SOX17, SRC, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1 
glioblastoma 
cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, 
FBXO9, FGFR3, FURIN, GBP1, GFRA1, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, KCNMA1, KDR, KIT, KLF6, KMT2C, 
KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, PALLD, PDGFRA, PDGFRB, PDPN, 
PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, RIPK1, RNF20, RRM1, SEC14L5, SEC61G, 
SNCA, SNCAIP, SOX17, SRC, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1 
glioblastoma 
cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, 
FBXO9, FGFR3, FURIN, GBP1, GFRA1, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, KCNMA1, KDR, KIT, KLF6, KMT2C, 
KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, PALLD, PDGFB, PDGFRA, PDGFRB, 
PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, RIPK1, RNF20, RRM1, SEC14L5, 
SEC61G, SNCA, SNCAIP, SOX17, SRC, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1 glioma cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, 
FBXO9, FGFR3, FURIN, GBP1, GFRA1, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, KCNMA1, KDR, KIT, KLF6, KMT2C, 
KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, PALLD, PDGFB, PDGFRA, PDGFRB, 
PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, RIPK1, RNF20, RRM1, SEC14L5, 
SEC61G, SNCA, SNCAIP, SOX17, SRC, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1 glioma cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, BCL2L13, CASP2, CD200, CD93, 
CKS2, CLCN4, CLEC2D, CLU, CRIPAK, DOCK1, DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, 
FBXO9, FGFR3, FURIN, GBP1, GFRA1, GOT1, HIST1H1C, HSPA2, HSPA5, ID3, IDE, IGFBP2, KCNMA1, KDR, KIT, KLF6, KMT2C, 
KMT2D, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, PALLD, PDGFB, PDGFRA, PDGFRB, 
PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RBFOX1, RECK, RET, RIPK1, RNF20, RRM1, SEC14L5, 
SEC61G, SNCA, SNCAIP, SOX17, SRC, TET2, TF, TLR4, TNC, TRIO, TSHZ3, WT1 glioma cancer 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, ALAD, ANXA1, BCL2L13, BEX2, 
CASP2, CD200, CD38, CD40, CD93, CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CSF3R, CXCL12, CXCR4, CYGB, DLK1, DOCK1, DPP4, 
DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, FBXO9, FGF1, FGFR3, FURIN, GBP1, GFAP, 
GFRA1, GOT1, HBEGF, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, IL6, JAG1, KCNK1, KCNMA1, KDR, KIT, KLF6, 
KMT2C, KMT2D, LAMB1, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, PALLD, PARK2, 
PDGFB, PDGFRA, PDGFRB, PDK1, PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RARRES2, RBFOX1, 
RECK, RET, RIPK1, RNF20, RRM1, S100A9, SEC14L5, SEC61G, SEMA5A, SFRP1, SKI, SNAI2, SNCA, SNCAIP, SOX17, SRC, TEK, 
TET2, TF, TLR4, TNC, TNFSF10, TRIO, TSHZ3, WT1, YWHAQ gliomatosis 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, ALAD, ANXA1, BCL2L13, BEX2, 
CASP2, CD200, CD38, CD40, CD93, CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CSF3R, CXCL12, CXCR4, CYGB, DLK1, DOCK1, DPP4, 
DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, FBXO9, FGF1, FGFR3, FURIN, GBP1, GFAP, 
GFRA1, GOT1, HBEGF, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, IL6, JAG1, KCNK1, KCNMA1, KDR, KIT, KLF6, 
KMT2C, KMT2D, LAMB1, LHPP, LRRK2, MAL, MAP3K1, MARCKS, MECOM, MERTK, MGMT, MMP14, MYC, PA2G4, PALLD, PARK2, 
PDGFB, PDGFRA, PDGFRB, PDK1, PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RARRES2, RBFOX1, 
RECK, RET, RIPK1, RNF20, RRM1, S100A9, SEC14L5, SEC61G, SEMA5A, SFRP1, SKI, SNAI2, SNCA, SNCAIP, SOX17, SRC, TEK, 
TET2, TF, TLR4, TNC, TNFSF10, TRIO, TSHZ3, WT1, YWHAQ gliomatosis 
ABCA8, ABCG2, ABL1, ACTN1, ADAMTS5, ADARB1, ADGRB1, ADGRB3, AGAP2, AKAP12, AKT3, ALAD, ANXA1, BCL2L13, BEX2, 
CASP2, CD200, CD38, CD40, CD93, CKS2, CLCN4, CLEC2D, CLU, CRIPAK, CSF3R, CXCL12, CXCR4, CYGB, DLK1, DOCK1, DPP4, 
DTNA, EGFR, EGR3, ELMO1, ENG, ENPP2, EP300, EPHA2, EPHA3, ERBB4, FAM111A, FBXO9, FGF1, FGFR3, FURIN, GBP1, GFAP, 
GFRA1, GOT1, HBEGF, HDAC6, HIST1H1C, HSPA2, HSPA5, ID2, ID3, IDE, IGFBP2, IL6, JAG1, KCNK1, KCNMA1, KDR, KIT, KLF6, 




PDGFB, PDGFRA, PDGFRB, PDK1, PDPN, PIK3R1, PLAU, PREPL, PRMT5, PTPN11, PTX3, RAPGEF2, RAPGEF5, RARRES2, RBFOX1, 
RECK, RET, RIPK1, RNF20, RRM1, S100A9, SEC14L5, SEC61G, SEMA5A, SFRP1, SKI, SNAI2, SNCA, SNCAIP, SOX17, SRC, TEK, 
TET2, TF, TLR4, TNC, TNFSF10, TRIO, TSHZ3, WT1, YWHAQ 
ABCA8, ABCB1, ADAMTS9, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, AZGP1, BECN1, BTRC, C2orf88, CARD16, CASP2, CCL2, CCT5, 
CDK2, CLU, CMTM8, COL15A1, COPS2, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DDR1, 
DNMT1, DPP4, DTNA, DUSP1, DYNLRB1, EFNB2, EGFR, ENG, ENO1, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGF1, 
FGFR3, FLT1, FLT4, GADD45A, GATA3, GNRH1, GPR4, GSTM5, HIST1H1C, HMGA1, HN1, HOXB2, IDO1, IFITM2, IGDCC4, IGFBP2, IL6, 
JAG2, KAZN, KDR, KIT, KITLG, KLF6, KLF8, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MIF, MMP14, MSX1, 
MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, NT5E, OCLN, PDGFRA, PDGFRB, PDPN, PIK3R1, PLAU, PLAUR, POSTN, PPP2CA, 
PSMB4, PTBP1, PTGES, PTGS1, PTPN11, RABGGTB, RAD50, RECK, RGCC, RNF144B, RNF181, RRM1, SELE, SERPINE1, SH3D21, 
SKP1, SLC16A3, SLC26A10, SLC39A4, SLFN11, SLIT2, SORT1, SPINT2, SRC, STC1, TBC1D2B, TBX3, TF, TFE3, TFPI2, TGFB1, TLR4, 
TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, UTRN, VTN, WISP1, WISP2, YES1, 
ZFPM2, ZNF217 gonadal tumor 
ABCA8, ABCB1, ADAMTS9, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, AZGP1, BECN1, BTRC, C2orf88, CARD16, CASP2, CCL2, CCT5, 
CDK2, CLU, CMTM8, COL15A1, COPS2, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DDR1, 
DNMT1, DPP4, DTNA, DUSP1, DYNLRB1, EFNB2, EGFR, ENG, ENO1, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGF1, 
FGFR3, FLT1, FLT4, GADD45A, GATA3, GNRH1, GPR4, GSTM5, HIST1H1C, HMGA1, HN1, HOXB2, IDO1, IFITM2, IGDCC4, IGFBP2, IL6, 
JAG2, KAZN, KDR, KIT, KITLG, KLF6, KLF8, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MIF, MMP14, MSX1, 
MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, NT5E, OCLN, PDGFRA, PDGFRB, PDPN, PIK3R1, PLAU, PLAUR, POSTN, PPP2CA, 
PSMB4, PTBP1, PTGES, PTGS1, PTPN11, RABGGTB, RAD50, RECK, RGCC, RNF144B, RNF181, RRM1, SELE, SERPINE1, SH3D21, 
SKP1, SLC16A3, SLC26A10, SLC39A4, SLFN11, SLIT2, SORT1, SPINT2, SRC, STC1, TBC1D2B, TBX3, TF, TFE3, TFPI2, TGFB1, TLR4, 
TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, UTRN, VTN, WISP1, WISP2, YES1, 
ZFPM2, ZNF217 gonadal tumor 
ABCA8, ABCB1, ADAMTS9, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, AZGP1, BECN1, BTRC, C2orf88, CARD16, CASP2, CCL2, CCT5, 
CDK2, CLU, CMTM8, COL15A1, COPS2, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DDR1, 
DNMT1, DPP4, DTNA, DUSP1, DYNLRB1, EFNB2, EGFR, ENG, ENO1, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGF1, 
FGFR3, FLT1, FLT4, GADD45A, GATA3, GNRH1, GPR4, GSTM5, HIST1H1C, HMGA1, HN1, HOXB2, IDO1, IFITM2, IGDCC4, IGFBP2, IL6, 
JAG2, KAZN, KDR, KIT, KITLG, KLF6, KLF8, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MIF, MMP14, MSX1, 
MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, NT5E, OCLN, PDGFRA, PDGFRB, PDPN, PIK3R1, PLAU, PLAUR, POSTN, PPP2CA, 
PSMB4, PTBP1, PTGES, PTGS1, PTPN11, RABGGTB, RAD50, RECK, RGCC, RNF144B, RNF181, RRM1, SELE, SERPINE1, SH3D21, 
SKP1, SLC16A3, SLC26A10, SLC39A4, SLFN11, SLIT2, SORT1, SPINT2, SRC, STC1, TBC1D2B, TBX3, TF, TFE3, TFPI2, TGFB1, TLR4, 
TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, UTRN, VTN, WISP1, WISP2, YES1, 
ZFPM2, ZNF217 gonadal tumor 
ABCA8, ABCB1, ADAMTS9, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, AZGP1, BECN1, BTRC, C2orf88, CARD16, CASP2, CCL2, CCT5, 
CDK2, CLU, CMTM8, COL15A1, COPS2, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DDR1, 
DNMT1, DPP4, DTNA, DUSP1, DYNLRB1, EFNB2, EGFR, ENG, ENO1, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGF1, 
FGFR3, FLT1, FLT4, GADD45A, GATA3, GNRH1, GPR4, GSTM5, HIST1H1C, HMGA1, HN1, HOXB2, IDO1, IFITM2, IGDCC4, IGFBP2, IL6, 
JAG2, KAZN, KDR, KIT, KITLG, KLF6, KLF8, KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MIF, MMP14, MSX1, 
MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, NT5E, OCLN, PDGFRA, PDGFRB, PDPN, PIK3R1, PLAU, PLAUR, POSTN, PPP2CA, 
PSMB4, PTBP1, PTGES, PTGS1, PTPN11, RABGGTB, RAD50, RECK, RGCC, RNF144B, RNF181, RRM1, SELE, SERPINE1, SH3D21, 
SKP1, SLC16A3, SLC26A10, SLC39A4, SLFN11, SLIT2, SORT1, SPINT2, SRC, STC1, TBC1D2B, TBX3, TF, TFE3, TFPI2, TGFB1, TLR4, 
TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, URI1, UTRN, VTN, WISP1, WISP2, YES1, 
ZFPM2, ZNF217 gonadal tumor 
ABCD2, ABL1, ADAR, ADM, AEBP1, AGTR1, AGTR2, AKAP12, AKT3, ANPEP, APLN, APLNR, AR, ATIC, BMP2, BMP4, BTRC, CASC3, 
CBL, CCL2, CD109, CD40, CD83, CDH13, CDK2, CEBPA, CITED2, CSF1, CTC1, CTF1, CXCL12, CXCL3, CXCL8, DAB2IP, DACH1, 
DDR2, DKK3, DPP4, DUSP1, EDN1, EDNRB, EFNB2, EGFR, ENG, EPHA2, ERBB4, ERF, ERRFI1, ESR1, FGF1, FGF9, FGFR3, FLI1, 
FLT1, FLT3LG, FRMD6, GABBR1, GADD45A, GATA3, GLI2, GNRH1, GPI, GRB10, HBEGF, HDAC7, HMGA1, ICOSLG/LOC102723996, 
ID2, IDO1, IGFBP6, IKBKB, IL2RB, IL34, IL6, IL6R, IRF6, ITGAV, ITGB3, JAK2, KCNMA1, KIT, KITLG, KL, KLF4, KMT2C, KSR1, LIF, 
LIMA1, LIN9, LTF, MAP3K1, MCF2L, MECOM, MIF, MLLT6, MMP14, MN1, MT3, MYC, NDRG1, NDUFS4, NFKB2, NFKBIA, NGF, NOS3, 
NOTCH1, NOX4, NPR3, OSR2, PA2G4, PARP10, PDE5A, PDGFB, PDGFD, PDGFRA, PDGFRB, PDK1, PGK1, PIK3R1, PLAU, PLAUR, 
PLCE1, POSTN, PRKAA1, PRKAR2B, PRKCH, PRKD3, PTGES, PTH1R, PTN, PTPRF, RAPGEF1, RARA, RARG, RASD1, RECK, REL, 
RET, RNASEH2B, RNF144B, RRM1, S100A9, S1PR2, SERPINE1, SFRP1, SGPL1, SKI, SKIL, SMAD3, SMAD6, SMAD7, SMO, SNAI2, 
SOCS3, SOX8, SPRY2, SRC, STC1, TACC1, TF, TFE3, TGFB1, THPO, THRB, TIMP2, TMPO, TNF, TNFRSF10A, TNFRSF11B, 
TNFRSF12A, TNFSF10, TPM3, TRPS1, TYRO3, VAV2, VIP, VTN, WISP1, WNT5B, WT1, XRCC4 
growth of 
connective tissue 
ACP1, ACVRL1, ADAM15, ADM, ADRA2B, AGGF1, AGTR1, AGTR2, ALDH1A2, AMOT, ANGPTL4, AR, ARHGAP24, ATPIF1, BMP2, BMP4, 
BMP5, BTRC, CBL, CCL11, CCL2, CD109, CD34, CD9, CDC25A, CDC25B, CDH13, CDK2, CDKN1C, CEBPA, CITED2, CLU, CSF1, CUL3, 
CXCL1, CXCL12, CXCL14, CXCL3, CXCL8, CXCR4, DAB2, DAB2IP, DACH1, DDAH1, DGKA, DLC1, DLL4, EDN1, EDNRB, EFNB2, EGFR, 
EGR1, EGR3, EIF3H, ENG, EP300, EPHA2, EPHB4, ERBB4, ERN1, ESR1, EYA1, EZR, F11R, FGF1, FGF9, FGFR3, FLT1, FLT4, FOXF1, 
FZD7, GAS1, GATA2, GATA3, GBP1, GLI2, GNRH1, HBEGF, HDAC6, HES5, HEY1, HEYL, HHEX, HTRA1, ID1, ID2, IKBKB, IL4R, IL6, 
IRF6, ITGA6, ITGB3, JAK2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LAMB1, LIPA, LRPAP1, LTBP4, LTF, MAGED1, MAP2K5, MERTK, 
METAP2, MMP14, MST1R, MT3, MYC, MYD88, NCOA3, NFKBIA, NOD2, NOTCH1, NRARP, NTN1, ODC1, OSMR, OSR2, PDE2A, PDE5A, 
PDGFB, PDGFD, PDGFRA, PECAM1, PIM1, PIN1, PLAUR, POSTN, POU5F1, PPP1R16B, PRKCH, PRKD3, PRKX, PROCR, PROS1, 
PROX1, PTN, PTPN12, RALGDS, RARA, RARG, RCAN1, RCAN2, REL, RET, RGCC, RGN, RIDA, RNF144B, S100A8, S100A9, S1PR2, 
SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SFRP1, SKI, SLC8A1, SLC9A3R2, SMAD3, SMAD7, SMO, SNAI2, SOCS3, SPINT2, 
SPRED1, SPRY4, STK39, TBXA2R, TCF4, TEK, TFPI, TGFB1, TGFB3, THRB, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VAV2, 
VEGFC, VIP 
growth of epithelial 
tissue 
ADM, AKIRIN2, BCL3, BMP4, CD40, CDK2, CTC1, CXCL12, CXCL8, CXCR4, EDN1, EDNRB, EFNB1, EGR1, EGR3, ETS2, FGF1, FGFR3, 
FLT1, FLT3LG, FLT4, GNRH1, HPRT1, ICOSLG/LOC102723996, IKBKB, IL33, IL4R, IL6, JAK2, KDR, KITLG, KLF4, LCP2, LRRC8A, 





ABCG2, ABL1, ADCYAP1R1, ADGRG1, ADM, AFAP1L2, AKR1B1, AKT3, APCDD1, BAG1, BAMBI, BCL2L13, BECN1, BEX2, BMP2, BST2, 
CASP2, CCL2, CD40, CDH5, CDK2, COX17, CSF1, CSF3R, CTF1, CTNND2, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DAB2IP, DLK1, 
DOCK4, DUSP1, EDN1, EGFR, EGR1, ENTPD1, EP300, EPHA2, ESR1, EZR, FBXW11, FGF1, FGFR3, FHIT, GFRA1, HDAC6, HMGB3, 
ID1, ID2, ID3, IKBKB, IL1R1, IL27RA, IL6, IL6R, JAG1, KDR, KIT, KITLG, LAMA3, LDHA, LIF, LZTS1, MAOA, MAP2K5, MGMT, MIF, 
MST1R, MYC, NDRG1, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NT5E, NUMB, ODC1, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAUR, 
PLCE1, PPP2CA, PROX1, PTN, PTPN13, PXN, RCAN1, RET, RGN, RUVBL1, S100A9, SFRP1, SKI, SMAD3, SMO, SNAI2, SNRPE, 




ABCG2, ABL1, ADCYAP1R1, ADGRG1, ADM, AFAP1L2, AKR1B1, AKT3, APCDD1, BAG1, BAMBI, BCL2L13, BECN1, BEX2, BMP2, BST2, 
CASP2, CCL2, CD40, CDH5, CDK2, COX17, CSF1, CSF3R, CTF1, CTNND2, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DAB2IP, DLK1, 
DOCK4, DUSP1, EDN1, EGFR, EGR1, ENTPD1, EP300, EPHA2, ESR1, EZR, FBXW11, FGF1, FGFR3, FHIT, GFRA1, HDAC6, HMGB3, 
ID1, ID2, ID3, IKBKB, IL1R1, IL27RA, IL6, IL6R, JAG1, KDR, KIT, KITLG, LAMA3, LDHA, LIF, LZTS1, MAOA, MAP2K5, MGMT, MIF, 
MST1R, MYC, NDRG1, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NT5E, NUMB, ODC1, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAUR, 
PLCE1, PPP2CA, PROX1, PTN, PTPN13, PXN, RCAN1, RET, RGN, RUVBL1, S100A9, SFRP1, SKI, SMAD3, SMO, SNAI2, SNRPE, 




ACE2, ADM, AGTR2, AKR1B1, ALDH1A2, AR, ARHGEF25, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, 
CRHR2, CSRP3, CTF1, CX3CL1, CXADR, CXCL12, CXCL8, CYP1B1, DDR1, DLL1, DPP4, DUSP1, EDN1, EFNB2, EGFR, EGR1, EPHA2, 
ESR1, FGF1, FGF9, FZD4, GNAQ, GRK5, HBEGF, HES5, HOPX, ID2, ID3, IFI16, IGFBP2, IL6, IL6R, IRAK4, IRF1, ITGA6, ITGB3, KIT, 
KLF4, LIF, MAML1, MAPK11, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, ODC1, PDGFB, 





PDGFD, PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, PLCE1, POSTN, PPARGC1B, PRNP, PRRX1, PTPN11, PTPRF, RARA, S1PR1, S1PR2, 
SERPINE1, SMAD3, SOCS3, TCF4, TFPI, TFPI2, TGFB1, TGFB3, THBD, TLR4, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF12A, 
TNFSF10, VCP, VIP, VTN, WISP1, WISP2 
ACE2, ADM, AGTR2, AKR1B1, ALDH1A2, AR, ARHGEF25, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, 
CRHR2, CSRP3, CTF1, CX3CL1, CXADR, CXCL12, CXCL8, CYP1B1, DDR1, DLL1, DPP4, DUSP1, EDN1, EFNB2, EGFR, EGR1, EPHA2, 
ESR1, FGF1, FGF9, FZD4, GNAQ, GRK5, HBEGF, HES5, HOPX, ID2, ID3, IFI16, IGFBP2, IL6, IL6R, IRAK4, IRF1, ITGA6, ITGB3, KIT, 
KLF4, LIF, MAML1, MAPK11, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, ODC1, PDGFB, 
PDGFD, PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, PLCE1, POSTN, PPARGC1B, PRNP, PRRX1, PTPN11, PTPRF, RARA, S1PR1, S1PR2, 
SERPINE1, SMAD3, SOCS3, TCF4, TFPI, TFPI2, TGFB1, TGFB3, THBD, TLR4, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF12A, 
TNFSF10, VCP, VIP, VTN, WISP1, WISP2 
growth of muscle 
tissue 
ACE2, ADM, AGTR2, AKR1B1, ALDH1A2, AR, ARHGEF25, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, 
CRHR2, CSRP3, CTF1, CX3CL1, CXADR, CXCL12, CXCL8, CYP1B1, DDR1, DLL1, DPP4, DUSP1, EDN1, EFNB2, EGFR, EGR1, EPHA2, 
ESR1, FGF1, FGF9, FZD4, GNAQ, GRK5, HBEGF, HES5, HOPX, ID2, ID3, IFI16, IGFBP2, IL6, IL6R, IRAK4, IRF1, ITGA6, ITGB3, KIT, 
KLF4, LIF, MAML1, MAPK11, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, ODC1, PDGFB, 
PDGFD, PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, PLCE1, POSTN, PPARGC1B, PRNP, PRRX1, PTPN11, PTPRF, RARA, S1PR1, S1PR2, 
SERPINE1, SMAD3, SOCS3, TCF4, TFPI, TFPI2, TGFB1, TGFB3, THBD, TLR4, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF12A, 
TNFSF10, VCP, VIP, VTN, WISP1, WISP2 
growth of muscle 
tissue 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CCDC120, CD9, CDC42BPA, 
CDK2, CSF1, CTNND2, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, FLT1, GAB1, GATA3, GFAP, GFRA1, GNAQ, 
GNRH1, GRK5, HBA1/HBA2, IKBKB, IL6, IL6R, IQGAP1, ITGB3, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MAOA, MAP3K8, 
MARCKS, MPZ, MRAS, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, NTRK1, 
PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, RET, SCD5, 
SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOCS3, SOD1, SPOCK2, SPRY2, SRC, 
SRRM4, STK38L, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VIP, WISP2, WT1, ZDHHC8 growth of neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CCDC120, CD9, CDC42BPA, 
CDK2, CSF1, CTNND2, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, FLT1, GAB1, GATA3, GFAP, GFRA1, GNAQ, 
GNRH1, GRK5, HBA1/HBA2, IKBKB, IL6, IL6R, IQGAP1, ITGB3, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MAOA, MAP3K8, 
MARCKS, MPZ, MRAS, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, NTRK1, 
PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, RET, SCD5, 
SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOCS3, SOD1, SPOCK2, SPRY2, SRC, 
SRRM4, STK38L, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VIP, WISP2, WT1, ZDHHC8 growth of neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CCDC120, CD9, CDC42BPA, 
CDK2, CSF1, CTNND2, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, FLT1, GAB1, GATA3, GFAP, GFRA1, GNAQ, 
GNRH1, GRK5, HBA1/HBA2, IKBKB, IL6, IL6R, IQGAP1, ITGB3, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MAOA, MAP3K8, 
MARCKS, MPZ, MRAS, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, NTRK1, 
PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, RET, SCD5, 
SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOCS3, SOD1, SPOCK2, SPRY2, SRC, 
SRRM4, STK38L, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VIP, WISP2, WT1, ZDHHC8 growth of neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CCDC120, CD9, CDC42BPA, 
CDK2, CSF1, CTNND2, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, FLT1, GAB1, GATA3, GFAP, GFRA1, GNAQ, 
GNRH1, GRK5, HBA1/HBA2, IKBKB, IL6, IL6R, IQGAP1, ITGB3, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MAOA, MAP3K8, 
MARCKS, MPZ, MRAS, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, NTRK1, 
PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, RET, SCD5, 
SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOCS3, SOD1, SPOCK2, SPRY2, SRC, 
SRRM4, STK38L, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VIP, WISP2, WT1, ZDHHC8 growth of neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CCDC120, CD9, CDC42BPA, 
CDK2, CSF1, CTNND2, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, FLT1, GAB1, GATA3, GFAP, GFRA1, GNAQ, 
GNRH1, GRK5, HBA1/HBA2, IKBKB, IL6, IL6R, IQGAP1, ITGB3, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MAOA, MAP3K8, 
MARCKS, MPZ, MRAS, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, NTRK1, 
PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, RET, SCD5, 
SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOCS3, SOD1, SPOCK2, SPRY2, SRC, 
SRRM4, STK38L, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VIP, WISP2, WT1, ZDHHC8 growth of neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CCDC120, CD9, CDC42BPA, 
CDK2, CSF1, CTNND2, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, 
EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, FLT1, GAB1, GATA3, GFAP, GFRA1, GNAQ, 
GNRH1, GRK5, HBA1/HBA2, IKBKB, IL6, IL6R, IQGAP1, ITGB3, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MAOA, MAP3K8, 
MARCKS, MPZ, MRAS, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, NTRK1, 
PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, RET, SCD5, 
SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SNX33, SOCS3, SOD1, SPOCK2, 
SPRY2, SRC, SRRM4, STK38L, TIAM1, TLR4, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VIP, WISP2, WT1, ZDHHC8 
growth of plasma 
membrane 
projections 
ABCG2, ABL1, ACAT1, ADAM15, ADCYAP1R1, ADGRB1, ADGRG1, ADM, AFAP1L2, AGTR2, AKR1B1, AKT3, ANGPTL4, ANK2, ANPEP, 
ANXA1, APCDD1, AR, BAG1, BAMBI, BATF2, BCL2L13, BECN1, BEX2, BMP2, BMP4, BST2, CARD10, CASP2, CCL11, CCL2, CD38, 
CD40, CDH5, CDK2, CDON, CHCHD4, CISD1, CLU, COX17, COX8A, CSF1, CSF3R, CTF1, CTNND2, CUX1, CXCL1, CXCL12, CXCL14, 
CXCL3, CXCL8, CXCR4, CYFIP1, DAB2IP, DACH1, DACT2, DLC1, DLK1, DNMT1, DNMT3B, DOCK4, DPP4, DUSP1, EDN1, EFNB2, 
EGFR, EGR1, ENG, ENTPD1, EP300, EPAS1, EPHA2, EPHA3, EPHB4, ESR1, ETS1, EZR, FABP5, FBXO25, FBXW11, FCGR3A/FCGR3B, 
FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, FRMD6, FUT8, GADD45A, GCH1, GFRA1, GJA4, HBEGF, HDAC6, HMGA1, HMGB3, HSPA4, 
HSPA5, HSPH1, ID1, ID2, ID3, IGFBP2, IKBKB, IL1R1, IL27RA, IL33, IL4R, IL6, IL6R, IRF1, ITGB3, JAG1, JAK2, KAT2A, KDR, KIT, KITLG, 
KLF6, LAMA3, LAMB1, LDHA, LIF, LMO2, LRRK2, LZTS1, MAOA, MAP1LC3A, MAP2K5, MAP3K6, MEMO1, MGMT, MIF, MLLT4, MMP14, 
MST1R, MYC, MYD88, NCOA3, NDRG1, NEDD9, NFKB2, NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NT5E, NUMB, ODC1, 
PA2G4, PARK2, PARK7, PDGFB, PDGFD, PDGFRA, PDHA1, PHB, PHLDA1, PHLPP2, PIM1, PIM3, PIN1, PLAU, PLAUR, PLCE1, 
PPP2CA, PROCR, PROX1, PSMB4, PTGES, PTN, PTPN13, PXN, RAB27A, RARRES2, RASSF1, RCAN1, RET, RGN, RUVBL1, S100A9, 
SART1, SELE, SERPINE1, SFRP1, SIAH2, SKI, SLC16A1, SLC16A3, SLC9A3R2, SMAD3, SMO, SNAI2, SNRPE, SOCS3, SOX7, SRC, 
SRGN, SSTR1, STAT6, SUGT1, TCF4, TET2, TGFB1, TGFB3, THBD, THRB, TIAM1, TIMP2, TLE1, TLR4, TNC, TNF, TNFRSF10A, 
TNFRSF11B, TNFSF10, TNKS2, TRIB2, TRIM22, UCHL1, UFSP2, USO1, USP10, VASH2, VAV2, VEGFC, VPS37A, WISP1, WT1, YES1, 
ZFP36 growth of tumor 
ABCG2, ABL1, ACAT1, ADAM15, ADCYAP1R1, ADGRB1, ADGRG1, ADM, AFAP1L2, AGTR2, AKR1B1, AKT3, ANGPTL4, ANK2, ANPEP, 
ANXA1, APCDD1, AR, BAG1, BAMBI, BATF2, BCL2L13, BECN1, BEX2, BMP2, BMP4, BST2, CARD10, CASP2, CCL11, CCL2, CD38, 
CD40, CDH5, CDK2, CDON, CHCHD4, CISD1, CLU, COX17, COX8A, CSF1, CSF3R, CTF1, CTNND2, CUX1, CXCL1, CXCL12, CXCL14, 
CXCL3, CXCL8, CXCR4, CYFIP1, DAB2IP, DACH1, DACT2, DLC1, DLK1, DNMT1, DNMT3B, DOCK4, DPP4, DUSP1, EDN1, EFNB2, 
EGFR, EGR1, ENG, ENTPD1, EP300, EPAS1, EPHA2, EPHA3, EPHB4, ESR1, ETS1, EZR, FABP5, FBXO25, FBXW11, FCGR3A/FCGR3B, 
FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, FRMD6, FUT8, GADD45A, GCH1, GFRA1, GJA4, HBEGF, HDAC6, HMGA1, HMGB3, HSPA4, 
HSPA5, HSPH1, ID1, ID2, ID3, IGFBP2, IKBKB, IL1R1, IL27RA, IL33, IL4R, IL6, IL6R, IRF1, ITGB3, JAG1, JAK2, KAT2A, KDR, KIT, KITLG, 
KLF6, LAMA3, LAMB1, LDHA, LIF, LMO2, LRRK2, LZTS1, MAOA, MAP1LC3A, MAP2K5, MAP3K6, MEMO1, MGMT, MIF, MLLT4, MMP14, 
MST1R, MYC, MYD88, NCOA3, NDRG1, NEDD9, NFKB2, NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NT5E, NUMB, ODC1, 




PPP2CA, PROCR, PROX1, PSMB4, PTGES, PTN, PTPN13, PXN, RAB27A, RARRES2, RASSF1, RCAN1, RET, RGN, RUVBL1, S100A9, 
SART1, SELE, SERPINE1, SFRP1, SIAH2, SKI, SLC16A1, SLC16A3, SLC9A3R2, SMAD3, SMO, SNAI2, SNRPE, SOCS3, SOX7, SRC, 
SRGN, SSTR1, STAT6, SUGT1, TCF4, TET2, TGFB1, TGFB3, THBD, THRB, TIAM1, TIMP2, TLE1, TLR4, TNC, TNF, TNFRSF10A, 
TNFRSF11B, TNFSF10, TNKS2, TRIB2, TRIM22, UCHL1, UFSP2, USO1, USP10, VASH2, VAV2, VEGFC, VPS37A, WISP1, WT1, YES1, 
ZFP36 
ABCG1, ABL1, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADSL, AGAP2, AGTR1, AIM1, AKAP12, AKNA, ALAD, AMOT, ANO1, 
ANXA1, AR, ASB5, ATIC, BAG1, BCOR, BMP4, CADPS, CASP10, CBX8, CCL11, CD83, CDCA7L, CDH13, CDK2, CILP, CLU, CNN1, 
COL15A1, CRIPAK, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DDX58, DNMT1, DSG2, DUOX1, 
DUSP1, EBF1, EFNB2, EGFR, ENG, ENPEP, EP300, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, ETS1, EYA4, EZR, F11R, FABP5, FBLN2, 
FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, FURIN, GABBR2, GATA3, GIT1, GLI2, GNAQ, HIST1H1C, HOPX, IFIT2, IGFBP2, IGFBP6, 
IL15RA, IL2RB, IL4R, IL6, ITGA6, KDM6B, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, LIMK2, LRRK2, LYN, MALAT1, 
MAP3K1, MAP3K8, MECOM, MGMT, MMP14, MYC, NEIL1, NOTCH1, NOTCH3, NTRK1, PCDH7, PCMT1, PDGFD, PDGFRA, PDGFRB, 
PDPN, PEAR1, PECAM1, PIK3C2B, PIK3R1, PKIA, POSTN, POU5F1, PPP1CB, PRKACB, PTPN11, RASSF1, REL, RET, RHOJ, RRM1, 
S100A8, S100A9, S1PR1, SERPINE1, SFRP1, SLC2A3, SLIT2, SMAD7, SMO, SNCAIP, SOCS3, SOD3, SOX17, SPEN, SPINK5, SPRY1, 
SRC, SRGN, SSTR1, STAT2, SUFU, TAL1, TBX3, TCF4, TEK, TET2, TGFB1, THBD, THRB, TIAM1, TLR4, TLX1, TM4SF1, TMEM176B, 
TNC, TNF, TNFSF10, TPO, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, XRCC6 
head and neck 
cancer 
ABCG1, ABL1, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADSL, AGAP2, AGTR1, AIM1, AKAP12, AKNA, ALAD, AMOT, ANO1, 
ANXA1, AR, ASB5, ATIC, BAG1, BCOR, BMP4, CADPS, CASP10, CBX8, CCL11, CD83, CDCA7L, CDH13, CDK2, CILP, CLU, CNN1, 
COL15A1, CRIPAK, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DDX58, DNMT1, DSG2, DUOX1, 
DUSP1, EBF1, EFNB2, EGFR, ENG, ENPEP, EP300, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, ETS1, EYA4, EZR, F11R, FABP5, FBLN2, 
FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, FURIN, GABBR2, GATA3, GIT1, GLI2, GNAQ, HIST1H1C, HOPX, IFIT2, IGFBP2, IGFBP6, 
IL15RA, IL2RB, IL4R, IL6, ITGA6, KDM6B, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, LIMK2, LRRK2, LYN, MALAT1, 
MAP3K1, MAP3K8, MECOM, MGMT, MMP14, MYC, NEIL1, NOTCH1, NOTCH3, NTRK1, PCDH7, PCMT1, PDGFD, PDGFRA, PDGFRB, 
PDPN, PEAR1, PECAM1, PIK3C2B, PIK3R1, PKIA, POSTN, POU5F1, PPP1CB, PRKACB, PTPN11, RASSF1, REL, RET, RHOJ, RRM1, 
S100A8, S100A9, S1PR1, SERPINE1, SFRP1, SLC2A3, SLIT2, SMAD7, SMO, SNCAIP, SOCS3, SOD3, SOX17, SPEN, SPINK5, SPRY1, 
SRC, SRGN, SSTR1, STAT2, SUFU, TAL1, TBX3, TCF4, TEK, TET2, TGFB1, THBD, THRB, TIAM1, TLR4, TLX1, TM4SF1, TMEM176B, 
TNC, TNF, TNFSF10, TPO, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, XRCC6 
head and neck 
cancer 
ABCG1, ADSL, AGAP2, AMOT, ANO1, AR, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CLU, CNN1, 
COL15A1, CRIPAK, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DDX58, DSG2, DUOX1, EBF1, EFNB2, EGFR, 
ENG, ENPEP, EP300, EPHA3, EPHB4, ERBB4, ERCC2, ETS1, EZR, F11R, FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, FURIN, GABBR2, 
GATA3, GIT1, HIST1H1C, HOPX, IGFBP6, IL15RA, IL6, ITGA6, KDR, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, LRRK2, LYN, MALAT1, 
MAP3K1, MECOM, MMP14, NEIL1, NOTCH1, NOTCH3, NTRK1, PCDH7, PDGFD, PDGFRA, PDGFRB, PDPN, PEAR1, PIK3R1, POSTN, 
PPP1CB, PRKACB, PTPN11, REL, RET, RHOJ, S100A9, S1PR1, SERPINE1, SMAD7, SOD3, SOX17, SPEN, SPINK5, SPRY1, SRGN, 
TBX3, TEK, TET2, TGFB1, THBD, THRB, TIAM1, TLR4, TM4SF1, TMEM176B, TNC, TNFSF10, TPO, TSHZ3, TUBA4A, TUBA8, TUBB4B 
head and neck 
carcinoma 
ABCG1, ADSL, AGAP2, AMOT, ANO1, AR, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CLU, CNN1, 
COL15A1, CRIPAK, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DDX58, DSG2, DUOX1, EBF1, EFNB2, EGFR, 
ENG, ENPEP, EP300, EPHA3, EPHB4, ERBB4, ERCC2, ETS1, EZR, F11R, FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, FURIN, GABBR2, 
GATA3, GIT1, HIST1H1C, HOPX, IGFBP6, IL15RA, IL6, ITGA6, KDR, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, LRRK2, LYN, MALAT1, 
MAP3K1, MECOM, MMP14, NEIL1, NOTCH1, NOTCH3, NTRK1, PCDH7, PDGFD, PDGFRA, PDGFRB, PDPN, PEAR1, PIK3R1, POSTN, 
PPP1CB, PRKACB, PTPN11, REL, RET, RHOJ, S100A9, S1PR1, SERPINE1, SMAD7, SOD3, SOX17, SPEN, SPINK5, SPRY1, SRGN, 
TBX3, TEK, TET2, TGFB1, THBD, THRB, TIAM1, TLR4, TM4SF1, TMEM176B, TNC, TNFSF10, TPO, TSHZ3, TUBA4A, TUBA8, TUBB4B 
head and neck 
carcinoma 
ABCG1, ABL1, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADSL, AEBP1, AGAP2, AGTR1, AIM1, AKAP12, AKNA, AKR1B1, ALAD, 
ALDH1A2, ALDH2, ALDOC, AMOT, ANO1, ANXA1, AR, ASB5, ATIC, BAG1, BCL3, BCOR, BMP4, CADPS, CASP10, CASP2, CBX8, 
CCL11, CD83, CDCA7L, CDH13, CDK2, CILP, CLU, CNN1, COL15A1, COPS2, CRIPAK, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, 
CXCL3, CXCL8, CXCR4, CYP1B1, DDX58, DLL1, DNMT1, DPYSL4, DSG2, DUOX1, DUSP1, EBF1, EFNB2, EGFR, EGR1, ENG, ENPEP, 
EP300, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, ETS1, EYA4, EZR, F11R, FABP5, FBLN2, FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, 
FURIN, GABBR2, GADD45A, GATA3, GIT1, GLI2, GNAQ, GSS, HDAC6, HIST1H1C, HMGA1, HOPX, HSD11B2, ICAM1, ID1, ID4, IFIT2, 
IGFBP2, IGFBP6, IL15RA, IL2RB, IL4R, IL6, IL6R, ITGA6, KDM6B, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, LIMK2, 
LRRK2, LYN, MALAT1, MAP3K1, MAP3K8, MECOM, MGMT, MMP14, MYC, NEIL1, NOTCH1, NOTCH3, NTRK1, PARK7, PCDH7, PCMT1, 
PDGFB, PDGFD, PDGFRA, PDGFRB, PDPN, PEAR1, PECAM1, PIK3C2B, PIK3R1, PKIA, POSTN, POU5F1, PPP1CB, PRDX2, PRKACB, 
PTPN11, PTPN5, RARA, RARG, RASSF1, REL, RET, RHOJ, RRM1, S100A8, S100A9, S1PR1, SERPINE1, SFRP1, SFRP4, SLC2A3, 
SLIT2, SMAD7, SMO, SNCAIP, SOCS3, SOD3, SOS1, SOX17, SPEN, SPINK5, SPRY1, SRC, SRGN, SSTR1, STAT2, SUFU, TAL1, TBX3, 
TCF4, TEK, TET2, TFDP2, TFPI, TGFB1, THBD, THRB, TIAM1, TLR4, TLX1, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TPO, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, VTN, XRCC6 
head and neck 
neoplasia 
ABCG1, ABL1, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADSL, AEBP1, AGAP2, AGTR1, AIM1, AKAP12, AKNA, AKR1B1, ALAD, 
ALDH1A2, ALDH2, ALDOC, AMOT, ANO1, ANXA1, AR, ASB5, ATIC, BAG1, BCL3, BCOR, BMP4, CADPS, CASP10, CASP2, CBX8, 
CCL11, CD83, CDCA7L, CDH13, CDK2, CILP, CLU, CNN1, COL15A1, COPS2, CRIPAK, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, 
CXCL3, CXCL8, CXCR4, CYP1B1, DDX58, DLL1, DNMT1, DPYSL4, DSG2, DUOX1, DUSP1, EBF1, EFNB2, EGFR, EGR1, ENG, ENPEP, 
EP300, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, ETS1, EYA4, EZR, F11R, FABP5, FBLN2, FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, 
FURIN, GABBR2, GADD45A, GATA3, GIT1, GLI2, GNAQ, GSS, HDAC6, HIST1H1C, HMGA1, HOPX, HSD11B2, ICAM1, ID1, ID4, IFIT2, 
IGFBP2, IGFBP6, IL15RA, IL2RB, IL4R, IL6, IL6R, ITGA6, KDM6B, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, LIMK2, 
LRRK2, LYN, MALAT1, MAP3K1, MAP3K8, MECOM, MGMT, MMP14, MYC, NEIL1, NOTCH1, NOTCH3, NTRK1, PARK7, PCDH7, PCMT1, 
PDGFB, PDGFD, PDGFRA, PDGFRB, PDPN, PEAR1, PECAM1, PIK3C2B, PIK3R1, PKIA, POSTN, POU5F1, PPP1CB, PRDX2, PRKACB, 
PTPN11, PTPN5, RARA, RARG, RASSF1, REL, RET, RHOJ, RRM1, S100A8, S100A9, S1PR1, SERPINE1, SFRP1, SFRP4, SLC2A3, 
SLIT2, SMAD7, SMO, SNCAIP, SOCS3, SOD3, SOS1, SOX17, SPEN, SPINK5, SPRY1, SRC, SRGN, SSTR1, STAT2, SUFU, TAL1, TBX3, 
TCF4, TEK, TET2, TFDP2, TFPI, TGFB1, THBD, THRB, TIAM1, TLR4, TLX1, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TPO, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, VTN, XRCC6 
head and neck 
neoplasia 
ABCG1, AGAP2, ANO1, AR, ASB5, BAG1, BMP4, CADPS, CCL11, CD83, CDH13, CILP, CLU, CNN1, COL15A1, CRIPAK, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, DDX58, DSG2, EBF1, EGFR, ENPEP, EP300, EPHA3, ERBB4, ERCC2, EZR, F11R, FGF1, 
FGFR3, FHIT, FURIN, GATA3, GIT1, HIST1H1C, HOPX, IGFBP6, IL15RA, ITGA6, KDR, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, 
LRRK2, LYN, MALAT1, MAP3K1, MECOM, MMP14, NEIL1, NOTCH1, NOTCH3, PCDH7, PDGFD, PDGFRA, PDPN, PEAR1, PIK3R1, 
POSTN, PPP1CB, PTPN11, REL, RHOJ, S100A9, SERPINE1, SMAD7, SOD3, SOX17, SPEN, SPINK5, SPRY1, SRGN, TBX3, TET2, 
TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNFSF10, TSHZ3, TUBA4A, TUBA8, TUBB4B 
head and neck 
squamous cell 
cancer 
ABCG1, AGAP2, ANO1, AR, ASB5, BAG1, BMP4, CADPS, CCL11, CD83, CDH13, CILP, CLU, CNN1, COL15A1, CRIPAK, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, DDX58, DSG2, EBF1, EGFR, ENPEP, EP300, EPHA3, ERBB4, ERCC2, EZR, F11R, FGF1, 
FGFR3, FHIT, FURIN, GATA3, GIT1, HIST1H1C, HOPX, IGFBP6, IL15RA, ITGA6, KDR, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, 
LRRK2, LYN, MALAT1, MAP3K1, MECOM, MMP14, NEIL1, NOTCH1, NOTCH3, PCDH7, PDGFD, PDGFRA, PDPN, PEAR1, PIK3R1, 
POSTN, PPP1CB, PTPN11, REL, RHOJ, S100A9, SERPINE1, SMAD7, SOD3, SOX17, SPEN, SPINK5, SPRY1, SRGN, TBX3, TET2, 
TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNFSF10, TSHZ3, TUBA4A, TUBA8, TUBB4B 
head and neck 
squamous cell 
cancer 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, CASP7, CBL, CCL2, CCNDBP1, CCT3, CCT7, 
CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, COL27A1, CSE1L, CSF3R, 
CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DNMT3B, DPP4, DTX1, DTX3, 
EBF1, ECI2, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, ERCC2, ERG, ESR1, ETS1, F11R, FBXO9, 
FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, GFAP, GGPS1, 
GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HOXB3, HPRT1, HSPA5, ICAM1, ID1, 
ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL2RB, IL6, IL6R, INPP5D, IPO5, IPO7, ITGB3, JAK2, JARID2, KAT6A, KCNA4, KCNE4, KDR, KIT, 
KMT2C, KMT2D, KSR1, LAMA3, LCP2, LDHA, LFNG, LMO2, LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, 
MECOM, MGMT, MIF, MN1, MSC, MST1R, MYC, MYD88, NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, 






PEBP4, PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, 
PSMA2, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, 
RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, S1PR1, S1PR2, SAMD9, SGK1, SKIL, SLC16A1, SMO, SNAI2, SNRPE, 
SPEN, SRC, ST6GALNAC3, STAT4, STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, TEK, TET2, TFPI, THPO, TIMP2, TLR4, 
TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, 
UBE3A, UROS, USP10, VANGL2, VCP, VDAC2, WT1, WT1-AS, XIRP1, XRCC6, YES1, ZFP36L2, ZNF423 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, CASP7, CBL, CCL2, CCNDBP1, CCT3, CCT7, 
CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, COL27A1, CSE1L, CSF3R, 
CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DNMT3B, DPP4, DTX1, DTX3, 
EBF1, ECI2, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, ERCC2, ERG, ESR1, ETS1, F11R, FBXO9, 
FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, GFAP, GGPS1, 
GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HOXB3, HPRT1, HSPA5, ICAM1, ID1, 
ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL2RB, IL6, IL6R, INPP5D, IPO5, IPO7, ITGB3, JAK2, JARID2, KAT6A, KCNA4, KCNE4, KDR, KIT, 
KMT2C, KMT2D, KSR1, LAMA3, LCP2, LDHA, LFNG, LMO2, LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, 
MECOM, MGMT, MIF, MN1, MSC, MST1R, MYC, MYD88, NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, 
NT5E, OCLN, ODC1, OSMR, PARP14, PBX3, PDCD1LG2, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, 
PEBP4, PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, 
PSMA2, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, 
RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, S1PR1, S1PR2, SAMD9, SGK1, SKIL, SLC16A1, SMO, SNAI2, SNRPE, 
SPEN, SRC, ST6GALNAC3, STAT4, STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, TEK, TET2, TFPI, THPO, TIMP2, TLR4, 
TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, 
UBE3A, UROS, USP10, VANGL2, VCP, VDAC2, WT1, WT1-AS, XIRP1, XRCC6, YES1, ZFP36L2, ZNF423 
hematologic 
cancer 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, CASP7, CBL, CCL2, CCNDBP1, CCT3, CCT7, 
CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, COL27A1, CSE1L, CSF3R, 
CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DNMT3B, DPP4, DTX1, DTX3, 
EBF1, ECI2, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, ERCC2, ERG, ESR1, ETS1, F11R, FBXO9, 
FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, GFAP, GGPS1, 
GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HOXB3, HPRT1, HSPA5, ICAM1, ID1, 
ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL2RB, IL6, IL6R, INPP5D, IPO5, IPO7, ITGB3, JAK2, JARID2, KAT6A, KCNA4, KCNE4, KDR, KIT, 
KMT2C, KMT2D, KSR1, LAMA3, LCP2, LDHA, LFNG, LMO2, LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, 
MECOM, MGMT, MIF, MN1, MSC, MST1R, MYC, MYD88, NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, 
NT5E, OCLN, ODC1, OSMR, PARP14, PBX3, PDCD1LG2, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, 
PEBP4, PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, 
PSMA2, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, 
RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, S1PR1, S1PR2, SAMD9, SGK1, SKIL, SLC16A1, SMO, SNAI2, SNRPE, 
SPEN, SRC, ST6GALNAC3, STAT4, STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, TEK, TET2, TFPI, THPO, TIMP2, TLR4, 
TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, 
UBE3A, UROS, USP10, VANGL2, VCP, VDAC2, WT1, WT1-AS, XIRP1, XRCC6, YES1, ZFP36L2, ZNF423 
hematologic 
cancer 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, CASP7, CBL, CCL2, CCNDBP1, CCT3, CCT7, 
CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, COL27A1, CSE1L, CSF3R, 
CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DNMT3B, DPP4, DTX1, DTX3, 
EBF1, ECI2, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, ERCC2, ERG, ESR1, ETS1, F11R, FBXO9, 
FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, GFAP, GGPS1, 
GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HOXB3, HPRT1, HSPA5, ICAM1, ID1, 
ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL2RB, IL6, IL6R, INPP5D, IPO5, IPO7, ITGB3, JAK2, JARID2, KAT6A, KCNA4, KCNE4, KDR, KIT, 
KMT2C, KMT2D, KSR1, LAMA3, LCP2, LDHA, LFNG, LMO2, LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, 
MECOM, MGMT, MIF, MN1, MSC, MST1R, MYC, MYD88, NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, 
NT5E, OCLN, ODC1, OSMR, PARP14, PBX3, PDCD1LG2, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, 
PEBP4, PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, 
PSMA2, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, 
RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, S1PR1, S1PR2, SAMD9, SGK1, SKIL, SLC16A1, SMO, SNAI2, SNRPE, 
SPEN, SRC, ST6GALNAC3, STAT4, STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, TEK, TET2, TFPI, THPO, TIMP2, TLR4, 
TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, 
UBE3A, UROS, USP10, VANGL2, VCP, VDAC2, WT1, WT1-AS, XIRP1, XRCC6, YES1, ZFP36L2, ZNF423 
hematologic 
cancer 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BMP1, BST2, CASP2, CASP7, CBL, CCL2, CCNDBP1, CCT3, 
CCT7, CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, COL27A1, CSE1L, 
CSF3R, CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DNMT3B, DPP4, DTX1, 
DTX3, EBF1, ECI2, EDN1, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, ERCC2, ERG, ESR1, ETS1, F11R, 
F5, FBXO9, FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, GFAP, 
GFRA1, GGPS1, GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HOXB3, HPRT1, 
HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL1R1, IL27RA, IL2RB, IL6, IL6R, INPP5D, IPO5, IPO7, ITGB3, JAK2, 
JARID2, KAT6A, KCNA4, KCNE4, KCNMA1, KDR, KIT, KITLG, KLF3, KMT2C, KMT2D, KSR1, LACE1, LAMA3, LCP2, LDHA, LFNG, LMO2, 
LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, MECOM, MGMT, MIF, MN1, MSC, MST1R, MYC, MYD88, 
NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, NT5E, OCLN, ODC1, OSMR, PARP14, PBX3, PDCD1LG2, 
PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, PEBP4, PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, 
PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, PSMA2, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, 
PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, 
RRP12, S1PR1, S1PR2, SAMD9, SERPINE1, SGK1, SKIL, SLC16A1, SMAD7, SMO, SNAI2, SNRPE, SPEN, SRC, ST6GALNAC3, STAT4, 
STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, TEK, TET2, TFPI, TGFB1, THPO, TIMP2, TLR4, TLR5, TLX1, TNF, TNFAIP3, 
TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TRIM22, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, UBE3A, UROS, 
USP10, VANGL2, VCP, VDAC2, VEGFC, WT1, WT1-AS, XIRP1, XRCC6, YES1, ZFP36L2, ZNF423 
hematological 
neoplasia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BMP1, BST2, CASP2, CASP7, CBL, CCL2, CCNDBP1, CCT3, 
CCT7, CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, COL27A1, CSE1L, 
CSF3R, CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DNMT3B, DPP4, DTX1, 
DTX3, EBF1, ECI2, EDN1, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, ERCC2, ERG, ESR1, ETS1, F11R, 
F5, FBXO9, FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, GFAP, 
GFRA1, GGPS1, GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HOXB3, HPRT1, 
HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL1R1, IL27RA, IL2RB, IL6, IL6R, INPP5D, IPO5, IPO7, ITGB3, JAK2, 
JARID2, KAT6A, KCNA4, KCNE4, KCNMA1, KDR, KIT, KITLG, KLF3, KMT2C, KMT2D, KSR1, LACE1, LAMA3, LCP2, LDHA, LFNG, LMO2, 
LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, MECOM, MGMT, MIF, MN1, MSC, MST1R, MYC, MYD88, 
NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, NT5E, OCLN, ODC1, OSMR, PARP14, PBX3, PDCD1LG2, 
PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, PEBP4, PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, 
PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, PSMA2, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, 
PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, 






STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, TEK, TET2, TFPI, TGFB1, THPO, TIMP2, TLR4, TLR5, TLX1, TNF, TNFAIP3, 
TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TRIM22, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, UBE3A, UROS, 
USP10, VANGL2, VCP, VDAC2, VEGFC, WT1, WT1-AS, XIRP1, XRCC6, YES1, ZFP36L2, ZNF423 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BMP1, BST2, CASP2, CASP7, CBL, CCL2, CCNDBP1, CCT3, 
CCT7, CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, COL27A1, CSE1L, 
CSF3R, CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DNMT3B, DPP4, DTX1, 
DTX3, EBF1, ECI2, EDN1, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, ERCC2, ERG, ESR1, ETS1, F11R, 
F5, FBXO9, FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, GFAP, 
GFRA1, GGPS1, GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HOXB3, HPRT1, 
HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL1R1, IL27RA, IL2RB, IL6, IL6R, INPP5D, IPO5, IPO7, ITGB3, JAK2, 
JARID2, KAT6A, KCNA4, KCNE4, KCNMA1, KDR, KIT, KITLG, KLF3, KMT2C, KMT2D, KSR1, LACE1, LAMA3, LCP2, LDHA, LFNG, LMO2, 
LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, MECOM, MGMT, MIF, MN1, MSC, MST1R, MYC, MYD88, 
NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, NT5E, OCLN, ODC1, OSMR, PARP14, PBX3, PDCD1LG2, 
PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, PEBP4, PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, 
PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, PSMA2, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, 
PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, 
RRP12, S1PR1, S1PR2, SAMD9, SERPINE1, SGK1, SKIL, SLC16A1, SMAD7, SMO, SNAI2, SNRPE, SPEN, SRC, ST6GALNAC3, STAT4, 
STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, TEK, TET2, TFPI, TGFB1, THPO, TIMP2, TLR4, TLR5, TLX1, TNF, TNFAIP3, 
TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TRIM22, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, UBE3A, UROS, 
USP10, VANGL2, VCP, VDAC2, VEGFC, WT1, WT1-AS, XIRP1, XRCC6, YES1, ZFP36L2, ZNF423 
hematological 
neoplasia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BMP1, BST2, CASP2, CASP7, CBL, CCL2, CCNDBP1, CCT3, 
CCT7, CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, COL27A1, CSE1L, 
CSF3R, CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DNMT3B, DPP4, DTX1, 
DTX3, EBF1, ECI2, EDN1, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, ERCC2, ERG, ESR1, ETS1, F11R, 
F5, FBXO9, FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, GFAP, 
GFRA1, GGPS1, GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HOXB3, HPRT1, 
HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL1R1, IL27RA, IL2RB, IL6, IL6R, INPP5D, IPO5, IPO7, ITGB3, JAK2, 
JARID2, KAT6A, KCNA4, KCNE4, KCNMA1, KDR, KIT, KITLG, KLF3, KMT2C, KMT2D, KSR1, LACE1, LAMA3, LCP2, LDHA, LFNG, LMO2, 
LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, MECOM, MGMT, MIF, MN1, MSC, MST1R, MYC, MYD88, 
NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, NT5E, OCLN, ODC1, OSMR, PARP14, PBX3, PDCD1LG2, 
PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, PEBP4, PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, 
PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, PSMA2, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, 
PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, 
RRP12, S1PR1, S1PR2, SAMD9, SERPINE1, SGK1, SKIL, SLC16A1, SMAD7, SMO, SNAI2, SNRPE, SPEN, SRC, ST6GALNAC3, STAT4, 
STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, TEK, TET2, TFPI, TGFB1, THPO, TIMP2, TLR4, TLR5, TLX1, TNF, TNFAIP3, 
TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TRIM22, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, UBE3A, UROS, 
USP10, VANGL2, VCP, VDAC2, VEGFC, WT1, WT1-AS, XIRP1, XRCC6, YES1, ZFP36L2, ZNF423 
hematological 
neoplasia 
ABCB1, AR, CASP10, CD34, CEBPA, CSF3R, CXCL8, DLC1, EGFR, EGR1, EPS8, ERBB4, ESR1, ETS1, ETS2, ETV1, FDFT1, FGF1, 
FGFR3, FGFR4, FGR, FLT1, GAS1, GGPS1, IGFBP2, IGFBP6, IL6, IRF1, KDR, KIT, LAMB1, LIF, LMO2, MAP3K8, MYC, NTRK1, PDGFRA, 






ABCB1, AR, CASP10, CD34, CEBPA, CSF3R, CXCL8, DLC1, EGFR, EGR1, EPS8, ERBB4, ESR1, ETS1, ETS2, ETV1, FDFT1, FGF1, 
FGFR3, FGFR4, FGR, FLT1, GAS1, GGPS1, IGFBP2, IGFBP6, IL6, IRF1, KDR, KIT, LAMB1, LIF, LMO2, MAP3K8, MYC, NTRK1, PDGFRA, 






ABCB1, AR, CASP10, CD34, CEBPA, CSF3R, CXCL8, DLC1, EGFR, EGR1, EPS8, ERBB4, ESR1, ETS1, ETS2, ETV1, FDFT1, FGF1, 
FGFR3, FGFR4, FGR, FLT1, GAS1, GGPS1, IGFBP2, IGFBP6, IL6, IRF1, KDR, KIT, LAMB1, LIF, LMO2, MAP3K8, MYC, NTRK1, PDGFRA, 






ABCB1, ACADSB, ADAMTS5, ADK, ADORA1, AFG3L2, AGAP2, AGTR1, ALG14, ANO1, AR, ARGLU1, ARHGAP32, ARHGEF19, ARID5A, 
ATG16L2, ATOX1, ATP6V0C, BMP1, CACNA2D1, CARD16, CCL2, CCT2, CD38, CDC42EP3, CFI, CHST1, CIB2, CLU, CMKLR1, COL5A1, 
CRIPAK, CSF1, CSF3R, CX3CL1, CXCL12, CXCL8, CXCR4, CYP46A1, DDO, DDX50, DDX60L, DGAT2, DNAJA2, DPP4, DTX4, EGFR, 
EIF3H, EP300, EPAS1, EPS8, ESR1, ETS2, EXOSC5, FBXW11, FCGR3A/FCGR3B, FHL3, FPGS, FURIN, FXR1, GABARAPL2, GABRA4, 
GABRD, GBAS, GM2A, GPI, GTF2H1, HIBCH, HID1, HLA-DOA, HMCN2, HSPA4, HTATSF1, IL2RB, KARS, KAT2A, KAT6A, KDM7A, 
KIAA0922, KIF17, KLF2, KLHDC2, KPNA4, LARS, LCP2, LGALS9, LIMK2, LOC102724428/SIK1, LSM3, MAN1A1, MAP3K11, MECOM, 
MED27, MMADHC, MRPL44, NDFIP1, NDUFA10, NDUFA6, NDUFAF2, NDUFB7, NDUFS7, NECAB3, NEDD4, NR0B2, NTN1, OSBPL7, 
OTUD1, PANK1, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PELI1, PGM1, PHF2, PIGK, PMM1, POLB, POLR1E, POU6F1, PRKAA1, 
PRKCH, PRKX, PRPF6, PSMA1, PSMA2, PSMA5, PSMA7, PSMB6, PSMC3, PSMC4, PSMC5, PSMD4, PTGES3, PTGS1, PTH1R, 
PTPRN2, RAB2A, RAPGEF1, RARA, RARG, RNH1, RREB1, RSL1D1, RTN3, SAMM50, SBF2, SEC61G, SERPINB6, SETD1B, SFXN3, 
SH3BP4, SLC27A6, SLCO2A1, SLU7, SNRPC, SP110, SPATS2L, SPEN, SRPK3, SSR3, ST3GAL5, SUB1, SUCLG2, TAGLN2, TBC1D10A, 
TCEB1, TFDP2, TFE3, TFRC, TNF, TNFSF10, TOMM70, TRAPPC1, TRIM55, TRIM56, TRIM66, TUBA8, TWF1, UBE2H, UBE2L3, 
UQCRFS1, USE1, WBP4, WISP2, XAB2, ZDHHC20, ZNF785 HIV infection 
ABCG1, ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD38, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DGKA, 
DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPAS1, EPHA2, EPHA3, ETS1, ETS2, F5, 
FANCC, FLI1, FLT1, FLT3LG, FURIN, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, 
ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, INPP5D, IRF1, ITPKB, JAG1, 
JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MECOM, 
MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, 
PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, 
SKIL, SLC39A3, SMAD3, SMAD7, SOCS3, SOD1, SOS1, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, 
TLR4, TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
homeostasis of 
blood cells 
ABCG1, ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD38, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DGKA, 
DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, 
FLT1, FLT3LG, FURIN, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, 
ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, INPP5D, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, 
LAMA3, LCP2, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MECOM, MERTK, MIF, MLLT11, MYD88, MYH11, 
NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, 
PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SKIL, SLC39A3, SMAD3, SMAD7, SOCS3, 
SOD1, SOS1, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFRSF11B, 
TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
homeostasis of 
leukocytes 
ABL1, ACKR1, ADGRA2, ADORA1, AGTR1, AKAP12, AMOT, ANXA1, APLN, APLNR, ARAP3, ARHGEF16, ARHGEF7, BMP2, BMP4, CBL, 
CBS/CBSL, CCL11, CCL2, CD38, CD40, CD9, CDH13, CLU, CMKLR1, CSF1, CSF3R, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL3, CXCL8, CXCR4, DDR1, DGKA, DOCK4, DPP4, DUSP6, EDN1, EDNRB, EFNB1, EFNB2, EGFR, ELF4, ELMO1, ENG, 
ENPP2, EPHA2, ERBB4, FBN1, FGR, FLT1, GAB1, GATA3, GCNT1, GFRA1, GIT1, GLRB, GLRX, GNRH1, HBEGF, HCLS1, HDAC6, 
HOMER3, IKBKB, IL1R1, IL33, IL6, IL6R, INPP5D, IRAK4, ITGA6, ITGAV, ITGB3, JAG2, JAK2, KDR, KIT, KITLG, LGALS9, LIF, LIFR, 
LRRK2, LYN, MAP3K1, MIF, MMP14, MPP1, MYC, MYD88, MYO9B, NEDD4, NEDD9, NFKB2, NGF, NOD2, NOS3, NTN1, PDGFB, 




RHOD, S100A8, S100A9, S1PR1, S1PR2, SBDS, SCN1B, SCN2B, SELE, SEMA3F, SEMA5A, SERPINE1, SLIT2, SMAD3, SNAI2, SOCS3, 
SRC, ST13, STX3, TCIRG1, TEK, TGFB1, THBD, THBS2, TIAM1, TLR4, TNF, TNFRSF14, VEGFC, VIP, VIPR1, VTN 
ACAT1, ACP1, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, APLNR, APLP1, ARHGAP32, ARHGEF1, ARHGEF7, 
ARIH2, ARL3, ATP5L, ATP6V1B2, B4GAT1, BASP1, BCL7A, BHLHE40, BTN3A1, CAB39, CACNB3, CASP2, CASP7, CASQ1, CD38, 
CDKN1C, CDR1, CETN2, CKB, CLU, CORO2B, CRYM, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, 
DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FDFT1, FGF12, FGFR4, FKBP4, 
GABRA4, GABRD, GADD45A, GBP1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HOMER1, HSBP1, HSPA5, ID3, ID4, 
IDO1, IER3, IKBKB, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, 
LDLR, LIFR, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, 
NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NGF, P4HA1, PCDH7, PCMT1, PDE6B, PDLIM1, PGK1, PKIA, PLCB1, 
PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PSMB6, PTPN3, PTPN5, RASA4, RASD2, RBFOX1, RCAN1, 
S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SGK1, SH3BP4, SLC14A1, SLC17A7, SLC1A1, 




ACAT1, ACP1, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, APLNR, APLP1, ARHGAP32, ARHGEF1, ARHGEF7, 
ARIH2, ARL3, ATP5L, ATP6V1B2, B4GAT1, BASP1, BCL7A, BHLHE40, BTN3A1, CAB39, CACNB3, CASP2, CASP7, CASQ1, CD38, 
CDKN1C, CDR1, CETN2, CKB, CLU, CORO2B, CRYM, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, 
DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FDFT1, FGF12, FGFR4, FKBP4, 
GABRA4, GABRD, GADD45A, GBP1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HOMER1, HSBP1, HSPA5, ID3, ID4, 
IDO1, IER3, IKBKB, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, 
LDLR, LIFR, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, 
NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NGF, P4HA1, PCDH7, PCMT1, PDE6B, PDLIM1, PGK1, PKIA, PLCB1, 
PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PSMB6, PTPN3, PTPN5, RASA4, RASD2, RBFOX1, RCAN1, 
S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SGK1, SH3BP4, SLC14A1, SLC17A7, SLC1A1, 




ACAT1, ACP1, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, APLNR, APLP1, ARHGAP32, ARHGEF1, ARHGEF7, 
ARIH2, ARL3, ATP5L, ATP6V1B2, B4GAT1, BASP1, BCL7A, BHLHE40, BTN3A1, CAB39, CACNB3, CASP2, CASP7, CASQ1, CD38, 
CDKN1C, CDR1, CETN2, CKB, CLU, CORO2B, CRYM, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, 
DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FDFT1, FGF12, FGFR4, FKBP4, 
GABRA4, GABRD, GADD45A, GBP1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HOMER1, HSBP1, HSPA5, ID3, ID4, 
IDO1, IER3, IKBKB, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, 
LDLR, LIFR, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, 
NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NGF, P4HA1, PCDH7, PCMT1, PDE6B, PDLIM1, PGK1, PKIA, PLCB1, 
PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PSMB6, PTPN3, PTPN5, RASA4, RASD2, RBFOX1, RCAN1, 
S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SGK1, SH3BP4, SLC14A1, SLC17A7, SLC1A1, 




ACAT1, ACP1, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, APLNR, APLP1, ARHGAP32, ARHGEF1, ARHGEF7, 
ARIH2, ARL3, ATP5L, ATP6V1B2, B4GAT1, BASP1, BCL7A, BHLHE40, BTN3A1, CAB39, CACNB3, CASP2, CASP7, CASQ1, CD38, 
CDKN1C, CDR1, CETN2, CKB, CLU, CORO2B, CRYM, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, 
DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FDFT1, FGF12, FGFR4, FKBP4, 
GABRA4, GABRD, GADD45A, GBP1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HOMER1, HSBP1, HSPA5, ID3, ID4, 
IDO1, IER3, IKBKB, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, 
LDLR, LIFR, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, 
NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NGF, P4HA1, PCDH7, PCMT1, PDE6B, PDLIM1, PGK1, PKIA, PLCB1, 
PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PSMB6, PTPN3, PTPN5, RASA4, RASD2, RBFOX1, RCAN1, 
S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SGK1, SH3BP4, SLC14A1, SLC17A7, SLC1A1, 




ACAT1, ACP1, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, APLNR, APLP1, ARHGAP32, ARHGEF1, ARHGEF7, 
ARIH2, ARL3, ATP5L, ATP6V1B2, B4GAT1, BASP1, BCL7A, BHLHE40, BTN3A1, CAB39, CACNB3, CASP2, CASP7, CASQ1, CD38, 
CDKN1C, CDR1, CETN2, CKB, CLU, CORO2B, CRYM, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, 
DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, FDFT1, FGF12, FGFR4, FKBP4, 
GABRA4, GABRD, GADD45A, GBP1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HOMER1, HSBP1, HSPA5, ID3, ID4, 
IDO1, IER3, IKBKB, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, 
LDLR, LIFR, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, 
NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NGF, P4HA1, PCDH7, PCMT1, PDE6B, PDLIM1, PGK1, PKIA, PLCB1, 
PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PSMB6, PTPN3, PTPN5, RASA4, RASD2, RBFOX1, RCAN1, 
S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, SGK1, SH3BP4, SLC14A1, SLC17A7, SLC1A1, 




ABL1, ACE, ACE2, ACOX1, ACVRL1, ADA, ADGRF5, ADM, ADRA2B, ADRA2C, AGTR1, ALDH3A2, ALPL, ANKRD29, APLN, APLNR, 
APOB, APOL3, AR, ARHGEF1, ARHGEF10, ARHGEF15, ARHGEF19, ARHGEF25, ARL8B, ASMTL, ATL3, ATP2A3, ATP8B2, BAZ1A, 
C16orf45, CA3, CACNA1H, CACNA2D1, CACNB3, CCDC85A, CCL2, CD34, CDH13, CLEC14A, COL12A1, COL16A1, CXCR4, CYP2J2, 
DCHS1, DCUN1D5, DDR1, DDR2, DIO2, DOCK6, DPYSL3, DTX3, EARS2, EDN1, EDNRB, EGFR, ENG, EPAS1, ESR1, F5, FAM109B, 
FAM49A, FBXO32, FGF1, FGGY, FLT1, FMO2, FNDC1, FXYD1, FZD4, GCNT1, GJA4, GLO1, GPIHBP1, GSTM5, GUCY1A2, HAGH, 
HBA1/HBA2, HSD11B2, ICAM1, IFITM1, IFITM2, IL6, ITPKB, ITPR1, KCNA4, KCNE1, KCTD15, KDR, KIAA0040, KIT, LDLR, 
LOC100507477, LUC7L, MAOA, MIF, MYO10, MYO16, MYOC, NAALAD2, NANS, NDFIP2, NETO2, NFATC4, NGF, NOS3, NOTCH3, 
NOX4, NPR1, NPR3, NRARP, NUCB2, OSBPL7, PCDH12, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDGFRA, PDGFRB, PDLIM3, 
PDZD4, PHKB, PLA2G2A, PLCG1, PLEKHA5, PLEKHG1, PLEKHG4, PRRX1, PTGES, PTGIS, PTGS1, RARRES2, RET, RFTN2, ROBO3, 
ROBO4, SCN1B, SCN4B, SEC24D, SELE, SEMA5A, SERPINE1, SGCD, SHANK3, SKIL, SLC6A1, SLN, SNCA, SNTB1, SOD1, ST8SIA4, 
STK39, TACC1, TBXA2R, TGFB1, THBD, THBS2, TMED5, TMEM204, TNC, TNF, TNFSF10, TSPAN2, TXN2, VANGL2, VAV2, VEGFC, 
VIP, WISP2, YBX3, ZNF532 Hypertension 
ABCD2, ABL1, ACE, ACE2, ADGRG1, ADK, ADM, ADORA1, ADRA2C, AGTR1, AGTR2, APLN, AR, BMP2, BMP4, CACNA1H, CACNB3, 
CAMK2D, CAV3, CMKLR1, CSRP3, CTF1, CXCL12, CYP1B1, CYP2J2, DBI, DEPTOR, DPP4, DUSP1, EDN1, EGFR, EMP1, EP300, 
EPAS1, ESR1, FBXO32, FKBP1B, FLT1, FSTL3, GFAP, GLRX3, GNAQ, HAND1, HBEGF, HOPX, HPRT1, HSD11B2, ICAM1, IER3, IKBKB, 
IL33, IL6, IL6R, JAK2, KL, KLF4, LGALS9, LIF, LTK, MAP2K5, MIF, MLIP, MPZ, MYC, MYOZ2, NAB1, NFATC4, NFKBIA, NGF, NOS3, 
NOX4, NPR1, NT5E, ODC1, PAFAH1B1, PARK7, PBX3, PDE5A, PDE9A, PIK3R1, PIM1, PLAU, PLCB1, PLCE1, POSTN, PPARGC1B, 
PRKAA1, PRKAA2, PRMT5, PTGES, PTGIS, PTH1R, PTPN11, RAB2A, RAPGEF3, RASSF1, RCAN1, RCAN2, RNLS, SERPINE1, SGK1, 
SLC8A1, SLIT2, SMAD3, SMAD6, SMAD7, SOD1, SRC, STC1, TCF15, TGFB1, TIAM1, TLR4, TNF, TNFAIP3, TRIM63, VIP, WNT5B, XIRP1 Hypertrophy 
ABCD2, ABL1, ADGRG1, ADK, ADORA1, AGTR1, AR, BMP2, BMP4, CACNA1H, CACNB3, CAMK2D, CAV3, CMKLR1, CSRP3, CTF1, 
CYP1B1, DBI, DEPTOR, DUSP1, EDN1, EMP1, EP300, EPAS1, ESR1, FBXO32, FSTL3, GFAP, GLRX3, GNAQ, HBEGF, HPRT1, IER3, 
IKBKB, IL33, IL6, IL6R, JAK2, KLF4, LIF, MAP2K5, MLIP, MPZ, MYOZ2, NFATC4, NFKBIA, NGF, NOS3, NOX4, NPR1, PAFAH1B1, PARK7, 
PDE5A, PDE9A, PIM1, PLAU, PLCB1, PLCE1, PRKAA1, PRMT5, PTGES, PTH1R, PTPN11, RAB2A, RAPGEF3, SERPINE1, SGK1, 
SMAD6, SMAD7, SOD1, SRC, STC1, TCF15, TGFB1, TIAM1, TNF, TNFAIP3, WNT5B 
hypertrophy of 
cells 
ACE, ACE2, ADGRG1, ADK, ADM, ADORA1, ADRA2C, AGTR1, AGTR2, APLN, BMP4, CACNA1H, CAMK2D, CAV3, CMKLR1, CSRP3, 
CTF1, CXCL12, CYP2J2, DUSP1, EDN1, EGFR, EP300, EPAS1, FBXO32, FKBP1B, FLT1, FSTL3, GLRX3, GNAQ, HAND1, HBEGF, 
HOPX, HPRT1, IER3, IKBKB, IL33, IL6, IL6R, KLF4, LIF, LTK, MAP2K5, MIF, MLIP, MYOZ2, NAB1, NFATC4, NFKBIA, NOS3, NOX4, 






PTPN11, RAB2A, RAPGEF3, RASSF1, RCAN1, RCAN2, RNLS, SERPINE1, SLC8A1, SMAD3, SMAD7, TCF15, TGFB1, TIAM1, TLR4, TNF, 
TNFAIP3, TRIM63, VIP, XIRP1 
ACE, ACE2, ADGRG1, ADK, ADM, ADORA1, ADRA2C, AGTR1, AGTR2, APLN, BMP4, CACNA1H, CAMK2D, CAV3, CMKLR1, CSRP3, 
CTF1, CXCL12, CYP2J2, DUSP1, EDN1, EGFR, EP300, EPAS1, FBXO32, FKBP1B, FLT1, FSTL3, GLRX3, GNAQ, HAND1, HBEGF, 
HOPX, HPRT1, IER3, IKBKB, IL33, IL6, IL6R, KLF4, LIF, LTK, MAP2K5, MIF, MLIP, MYOZ2, NAB1, NFATC4, NFKBIA, NOS3, NOX4, 
NPR1, NT5E, PARK7, PBX3, PDE5A, PDE9A, PIK3R1, PIM1, PLAU, PLCB1, PLCE1, POSTN, PPARGC1B, PRKAA2, PRMT5, PTGES, 
PTPN11, RAB2A, RAPGEF3, RASSF1, RCAN1, RCAN2, RNLS, SERPINE1, SLC8A1, SMAD3, SMAD7, TCF15, TGFB1, TIAM1, TLR4, TNF, 
TNFAIP3, TRIM63, VIP, XIRP1 
hypertrophy of 
heart 
ACE, ACE2, ADGRG1, ADK, ADM, ADORA1, ADRA2C, AGTR1, AGTR2, APLN, BMP4, CACNA1H, CAMK2D, CAV3, CMKLR1, CSRP3, 
CTF1, CXCL12, CYP2J2, DUSP1, EDN1, EGFR, EP300, EPAS1, FBXO32, FKBP1B, FLT1, FSTL3, GLRX3, GNAQ, HAND1, HBEGF, 
HOPX, HPRT1, IER3, IKBKB, IL33, IL6, IL6R, KLF4, LIF, LTK, MAP2K5, MIF, MLIP, MYOZ2, NAB1, NFATC4, NFKBIA, NOS3, NOX4, 
NPR1, NT5E, PARK7, PBX3, PDE5A, PDE9A, PIK3R1, PIM1, PLAU, PLCB1, PLCE1, POSTN, PPARGC1B, PRKAA2, PRMT5, PTGES, 
PTPN11, RAB2A, RAPGEF3, RASSF1, RCAN1, RCAN2, RNLS, SERPINE1, SLC8A1, SMAD3, SMAD7, TCF15, TGFB1, TIAM1, TLR4, TNF, 
TNFAIP3, TRIM63, VIP, XIRP1 
hypertrophy of 
heart 
ABCB1, ABL1, ADORA1, ANPEP, ANXA1, ANXA3, ASAP2, ATG3, ATP11C, BECN1, BIRC3, C1QA, CBL, CCL11, CCL2, CD200, CD38, 
CD40, CD83, CD93, CH25H, CKB, COLEC12, CSF1, CSF3R, CXCL1, CXCL3, CXCL8, CYP1B1, DDX58, DHX58, DNTTIP1, DOCK1, 
DOCK8, EGFR, EIF2AK1, ELMO1, ENG, ERN1, ETS1, ETS2, FBXO32, FCGR3A/FCGR3B, FGR, FLT3LG, FURIN, GATA2, GLRX, GULP1, 
HBEGF, ICAM1, ICOSLG/LOC102723996, IFIH1, IKBKB, IL18R1, IL27RA, IL33, IL6, IL6R, INPP5D, IRF1, IRF7, ITGAV, ITGAX, ITGB3, KL, 
KLF2, LCP2, LGALS9, LTF, LYN, MALT1, MERTK, MEX3B, MIF, MYC, MYD88, MYO7A, NOD2, NR4A2, NTN1, OCLN, OTUB1, 
PDCD1LG2, PEAR1, PEBP4, PECAM1, PELI1, PLAU, PLAUR, PLCG1, PLD2, PNP, POSTN, PRDM1, PRKAA1, PRKX, PRNP, PROS1, 
PSMD4, PTGER4, PTPN11, PTX3, PXN, RAB27A, RAB8B, RAPGEF3, REL, RET, RGCC, ROR1, RRAS2, S100A8, S100A9, SERPINB9, 
SERPINE1, SGK1, SMAD3, SMAD7, SNCA, SNX3, SOCS3, SPRY1, SPRY2, SPRY4, SRC, TCIRG1, TGFB1, THBD, TLR4, TLR5, TNF, 
TNFRSF10A, TNFSF10, TRIM21, TRIM38, TRIM47, TRIM5, TRIM55, TRIM56, TRIM63, TRIM65, TRIM66, TRIM9, TRPV2, UBE2L3, 
UBE2L6, UCP2, USE1, VAV2, VTN 
immune response 
of cells 
ACADSB, ADAMTS5, AFG3L2, AGAP2, ALG14, ARGLU1, ARHGAP32, ARHGEF19, ARID5A, ATG16L2, ATOX1, ATP6V0C, BMP1, 
CACNA2D1, CARD16, CCT2, CDC42EP3, CHST1, CIB2, CMKLR1, COL5A1, CRIPAK, CSF1, CXCL12, CXCL8, CXCR4, CYP46A1, DDO, 
DDX50, DDX60L, DNAJA2, DPP4, DTX4, EGFR, EIF3H, EP300, EPAS1, EPS8, ETS2, EXOSC5, FBXW11, FHL3, FPGS, FURIN, FXR1, 
GABARAPL2, GBAS, GM2A, GTF2H1, HIBCH, HID1, HLA-DOA, HMCN2, HTATSF1, KARS, KAT2A, KAT6A, KDM7A, KIAA0922, KIF17, 
KLF2, KLHDC2, KPNA4, LARS, LCP2, LGALS9, LIMK2, LOC102724428/SIK1, LSM3, MAN1A1, MAP3K11, MECOM, MED27, MMADHC, 
MRPL44, NDFIP1, NDUFA10, NDUFA6, NDUFAF2, NDUFB7, NDUFS7, NECAB3, NEDD4, NR0B2, NTN1, OSBPL7, OTUD1, PANK1, 
PDE8A, PELI1, PGM1, PHF2, PIGK, PMM1, POLB, POLR1E, POU6F1, PRKAA1, PRKCH, PRKX, PRPF6, PSMA1, PSMA2, PSMA5, 
PSMA7, PSMB6, PSMC3, PSMC4, PSMC5, PSMD4, PTGES3, PTH1R, PTPRN2, RAB2A, RAPGEF1, RNH1, RREB1, RSL1D1, RTN3, 
SAMM50, SBF2, SEC61G, SERPINB6, SETD1B, SFXN3, SLC27A6, SLCO2A1, SLU7, SNRPC, SP110, SPATS2L, SPEN, SRPK3, SSR3, 
ST3GAL5, SUB1, SUCLG2, TAGLN2, TBC1D10A, TCEB1, TFDP2, TFE3, TOMM70, TRAPPC1, TRIM55, TRIM56, TRIM66, TUBA8, TWF1, 
UBE2H, UBE2L3, UQCRFS1, USE1, WBP4, WISP2, XAB2, ZDHHC20, ZNF785 infection by HIV-1 
ABCB1, ACADSB, ADAMTS5, ADK, ADORA1, AFG3L2, AGAP2, AGTR1, ALG14, ANO1, AR, ARGLU1, ARHGAP32, ARHGEF19, ARID5A, 
ATG16L2, ATOX1, ATP6V0C, BMP1, CACNA2D1, CARD16, CCL2, CCT2, CD38, CDC42EP3, CFI, CHST1, CIB2, CLU, CMKLR1, COL5A1, 
CRIPAK, CSF1, CSF3R, CX3CL1, CXCL12, CXCL8, CXCR4, CYP46A1, DDO, DDX50, DDX60L, DGAT2, DNAJA2, DPP4, DTX4, EGFR, 
EIF3H, EP300, EPAS1, EPS8, ESR1, ETS2, EXOSC5, FBXW11, FCGR3A/FCGR3B, FHL3, FPGS, FURIN, FXR1, GABARAPL2, GABRA4, 
GABRD, GBAS, GM2A, GPI, GTF2H1, HIBCH, HID1, HLA-DOA, HMCN2, HSPA4, HTATSF1, IL2RB, KARS, KAT2A, KAT6A, KDM7A, 
KIAA0922, KIF17, KLF2, KLHDC2, KPNA4, LARS, LCP2, LGALS9, LIMK2, LOC102724428/SIK1, LSM3, MAN1A1, MAP3K11, MECOM, 
MED27, MMADHC, MRPL44, NDFIP1, NDUFA10, NDUFA6, NDUFAF2, NDUFB7, NDUFS7, NECAB3, NEDD4, NR0B2, NTN1, OSBPL7, 
OTUD1, PANK1, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PELI1, PGM1, PHF2, PIGK, PMM1, POLB, POLR1E, POU6F1, PRKAA1, 
PRKCH, PRKX, PRPF6, PSMA1, PSMA2, PSMA5, PSMA7, PSMB6, PSMC3, PSMC4, PSMC5, PSMD4, PTGES3, PTGS1, PTH1R, 
PTPRN2, RAB2A, RAPGEF1, RARA, RARG, RNH1, RREB1, RSL1D1, RTN3, SAMM50, SBF2, SEC61G, SERPINB6, SETD1B, SFXN3, 
SH3BP4, SLC27A6, SLCO2A1, SLU7, SNRPC, SP110, SPATS2L, SPEN, SRPK3, SSR3, ST3GAL5, SUB1, SUCLG2, TAGLN2, TBC1D10A, 
TCEB1, TFDP2, TFE3, TFRC, TNF, TNFSF10, TOMM70, TRAPPC1, TRIM5, TRIM55, TRIM56, TRIM66, TUBA8, TWF1, UBE2H, UBE2L3, 
UQCRFS1, USE1, WBP4, WISP2, XAB2, ZDHHC20, ZNF785 
infection by 
lentivirus 
ABCB1, ACADSB, ADAMTS5, ADK, ADORA1, AFG3L2, AGAP2, AGTR1, ALG14, ANO1, AR, ARGLU1, ARHGAP32, ARHGEF19, ARID5A, 
ATG16L2, ATOX1, ATP6V0C, BMP1, CACNA2D1, CARD16, CCL2, CCT2, CD38, CDC42EP3, CFI, CHST1, CIB2, CLU, CMKLR1, COL5A1, 
CRIPAK, CSF1, CSF3R, CX3CL1, CXCL12, CXCL8, CXCR4, CYP46A1, DDO, DDX50, DDX60L, DGAT2, DNAJA2, DPP4, DTX4, EGFR, 
EIF3H, EP300, EPAS1, EPS8, ESR1, ETS2, EXOSC5, FBXW11, FCGR3A/FCGR3B, FHL3, FPGS, FURIN, FXR1, GABARAPL2, GABRA4, 
GABRD, GBAS, GM2A, GPI, GTF2H1, HIBCH, HID1, HLA-DOA, HMCN2, HSPA4, HTATSF1, IL2RB, KARS, KAT2A, KAT6A, KDM7A, 
KIAA0922, KIF17, KLF2, KLHDC2, KPNA4, LARS, LCP2, LGALS9, LIMK2, LOC102724428/SIK1, LSM3, MAN1A1, MAP3K11, MECOM, 
MED27, MERTK, MMADHC, MRPL44, NDFIP1, NDUFA10, NDUFA6, NDUFAF2, NDUFB7, NDUFS7, NECAB3, NEDD4, NR0B2, NTN1, 
OSBPL7, OTUD1, PANK1, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PELI1, PGM1, PHF2, PIGK, PMM1, POLB, POLR1E, POU6F1, 
PRKAA1, PRKCH, PRKX, PRPF6, PSMA1, PSMA2, PSMA5, PSMA7, PSMB6, PSMC3, PSMC4, PSMC5, PSMD4, PTGES3, PTGS1, 
PTH1R, PTPRN2, RAB2A, RAPGEF1, RARA, RARG, RNH1, RREB1, RSL1D1, RTN3, SAMM50, SBF2, SEC61G, SERPINB6, SETD1B, 
SFXN3, SH3BP4, SLC27A6, SLCO2A1, SLU7, SNRPC, SP110, SPATS2L, SPEN, SRPK3, SSR3, ST3GAL5, SUB1, SUCLG2, TAGLN2, 
TBC1D10A, TCEB1, TFDP2, TFE3, TFRC, TLR4, TNF, TNFSF10, TOMM70, TRAPPC1, TRIM5, TRIM55, TRIM56, TRIM66, TUBA8, TWF1, 
TYRO3, UBE2H, UBE2L3, UQCRFS1, USE1, WBP4, WISP2, XAB2, ZDHHC20, ZNF785 
infection by 
Retroviridae 
ABCB1, ACADSB, ADAL, ADAMTS5, ADK, ADORA1, AFG3L2, AGAP2, AGTR1, ALG14, ANO1, AR, ARGLU1, ARHGAP32, ARHGEF19, 
ARID5A, ATG16L2, ATOX1, ATP6V0C, ATP6V0D1, ATPIF1, BMP1, CACNA2D1, CARD14, CARD16, CBL, CCL11, CCL2, CCT2, CD38, 
CD93, CDC42EP3, CFI, CHCHD2, CHST1, CIB2, CLU, CMKLR1, COL5A1, CRIPAK, CROCC, CSF1, CSF3R, CX3CL1, CXCL1, CXCL12, 
CXCL8, CXCR4, CYP46A1, DDO, DDX50, DDX58, DDX60L, DGAT2, DNAJA2, DPP4, DTX4, EFNB2, EGFR, EIF3H, EIF3I, EP300, EPAS1, 
EPHA2, EPN1, EPS8, ESR1, ETS2, EXOSC5, FBXW11, FCGR3A/FCGR3B, FHL3, FPGS, FURIN, FXR1, GABARAPL2, GABBR2, 
GABRA4, GABRD, GBAS, GCSH, GM2A, GPI, GTF2H1, HIBCH, HID1, HLA-DOA, HMCN2, HSPA4, HSPA5, HTATSF1, ICAM1, IFIH1, 
IFITM2, IL2RB, IL6, IRF1, ISG20, ITSN2, KARS, KAT2A, KAT6A, KDM7A, KIAA0922, KIF17, KLF2, KLHDC2, KPNA4, LARS, LCP2, 
LGALS9, LIMK2, LOC102724428/SIK1, LSM3, LTF, MAN1A1, MAP3K11, MECOM, MED27, MERTK, MGLL, MMADHC, MRPL44, MYD88, 
NDFIP1, NDUFA10, NDUFA6, NDUFAF2, NDUFB7, NDUFS7, NECAB3, NEDD4, NR0B2, NTN1, OCLN, OSBPL7, OTUD1, PANK1, PDE3B, 
PDE4C, PDE5A, PDE7B, PDE8A, PELI1, PGM1, PHF2, PIGK, PMM1, POLB, POLR1E, POU6F1, PRKAA1, PRKCH, PRKX, PRPF6, 
PSMA1, PSMA2, PSMA5, PSMA7, PSMB6, PSMC3, PSMC4, PSMC5, PSMD4, PTGES3, PTGS1, PTH1R, PTPRN2, PTX3, RAB11B, 
RAB2A, RAB3D, RAB5C, RAB8B, RAPGEF1, RARA, RARG, RNH1, RREB1, RSAD2, RSL1D1, RTN3, SAMM50, SBF2, SEC61G, 
SERPINB6, SETD1B, SFXN3, SH3BP4, SLC27A6, SLCO2A1, SLU7, SNRPC, SP110, SPATS2L, SPEN, SRPK3, SSR3, ST3GAL5, STAT2, 
STAT6, SUB1, SUCLG2, TAGLN2, TBC1D10A, TCEB1, TFDP2, TFE3, TFRC, TLR4, TNF, TNFSF10, TOMM70, TRAPPC1, TRIM5, TRIM55, 
TRIM56, TRIM66, TUBA8, TWF1, TYRO3, UBE2H, UBE2L3, UQCRFS1, USE1, WBP4, WDR46, WISP2, XAB2, XK, ZDHHC20, ZNF785 
infection by RNA 
virus 
ACADSB, ACKR1, ADAL, ADAMTS5, ADAR, AFG3L2, AGAP2, ALG14, ARGLU1, ARHGAP32, ARHGEF19, ARID5A, ATG16L2, ATOX1, 
ATP6V0C, ATP6V0D1, ATPIF1, BMP1, CARD14, CARD16, CASP4, CBL, CCT2, CD40, CD93, CDC42EP3, CFI, CHCHD2, CHST1, CIB2, 
CMKLR1, COL5A1, CRIPAK, CROCC, CSF1, CXADR, CXCL12, CXCL8, CXCR4, CYP46A1, DDO, DDX50, DDX58, DDX60L, DNAJA2, 
DPP4, DTX4, EFNB2, EGFR, EIF3H, EIF3I, EP300, EPAS1, EPHA2, EPN1, EPS8, ETS2, EXOSC5, FBXW11, FHL3, FPGS, FURIN, FXR1, 
GABARAPL2, GABBR2, GBAS, GCSH, GM2A, GPI, GTF2H1, HIBCH, HID1, HLA-DOA, HMCN2, HSPA5, HTATSF1, ICAM1, IFITM1, 
IFITM2, IRF1, ISG20, ITSN2, KARS, KAT2A, KAT6A, KDM7A, KIAA0922, KIF17, KLF2, KLHDC2, KPNA4, LARS, LCP2, LDLR, LGALS9, 
LIMK2, LOC102724428/SIK1, LSM3, LTF, MAN1A1, MAP3K11, MECOM, MED27, MERTK, MGLL, MMADHC, MRPL44, MX1, MYD88, 
NDFIP1, NDUFA10, NDUFA6, NDUFAF2, NDUFB7, NDUFS7, NECAB3, NEDD4, NR0B2, NTN1, OCLN, OSBPL7, OTUD1, PANK1, PDE8A, 
PELI1, PGM1, PHF2, PIGK, PIK3R1, PLCG1, PMM1, POLR1E, POU6F1, PRKAA1, PRKCH, PRKX, PRNP, PRPF6, PSMA1, PSMA2, 
PSMA5, PSMA7, PSMB6, PSMC3, PSMC4, PSMC5, PSMD4, PTGES3, PTH1R, PTPRN2, PVRL1, RAB11B, RAB2A, RAB3D, RAB5C, 
RAB8B, RAPGEF1, RARA, RNH1, RREB1, RSAD2, RSL1D1, RTN3, SAMD9, SAMM50, SBF2, SEC61G, SERPINB6, SETD1B, SFXN3, 
SH3BP4, SLC20A1, SLC27A6, SLCO2A1, SLU7, SNRPC, SP110, SPATS2L, SPEN, SRPK3, SSR3, ST3GAL5, STAT2, SUB1, SUCLG2, 
TAGLN2, TBC1D10A, TCEB1, TFDP2, TFE3, TFRC, TLR4, TNF, TNFRSF14, TOMM70, TRAPPC1, TRIM21, TRIM5, TRIM55, TRIM56, 




ACADSB, ADAL, ADAMTS5, AGAP2, ALG14, ARGLU1, ARHGAP32, ARHGEF19, ATG16L2, ATOX1, ATP6V0D1, ATPIF1, CARD14, 
CARD16, CBL, CCT2, CHCHD2, CHST1, CIB2, CMKLR1, CRIPAK, CROCC, CXCL8, CXCR4, CYP46A1, DDO, DDX50, DDX58, DDX60L, 
DNAJA2, DPP4, DTX4, EGFR, EIF3H, EIF3I, EPAS1, EPHA2, EPN1, EPS8, EXOSC5, FBXW11, FHL3, FURIN, GABARAPL2, GABBR2, 
GBAS, GCSH, GM2A, GTF2H1, HIBCH, HLA-DOA, HMCN2, HTATSF1, IFITM1, IFITM2, ITSN2, KAT2A, KDM7A, KIAA0922, KIF17, KLF2, 
KLHDC2, KPNA4, LARS, LCP2, LDLR, LOC102724428/SIK1, LSM3, MAP3K11, MECOM, MED27, MERTK, MMADHC, MRPL44, NDUFA10, 
NDUFA6, NDUFB7, NDUFS7, NR0B2, OCLN, OSBPL7, PANK1, PDE8A, PELI1, PIGK, POU6F1, PRKAA1, PRKX, PRNP, PSMD4, PTH1R, 
RAB11B, RAB2A, RAB3D, RAB5C, RAB8B, RAPGEF1, RARA, RSL1D1, SAMD9, SBF2, SEC61G, SERPINB6, SH3BP4, SLC27A6, 
SLCO2A1, SP110, SPATS2L, SRPK3, SSR3, ST3GAL5, STAT2, SUCLG2, TBC1D10A, TFDP2, TFE3, TFRC, TOMM70, TRAPPC1, 
TRIM21, TRIM5, TRIM55, TUBA8, TWF1, TYRO3, WDR46, WISP2, ZDHHC20, ZNF785 
infection of tumor 
cell lines 
ABCB1, ABCG2, ABL1, ACE, ADA, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADM, ADRA2B, ADRA2C, ALPL, ANXA1, AR, ARAP3, 
ATIC, AZGP1, BCL3, BMP1, BMP2, BMP4, BMP5, C14orf2, C1QA, CACNA1H, CACNA2D1, CALCRL, CAMK2D, CARD8, CASC3, CCL11, 
CCL2, CD40, CD83, CDC25B, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, 
DCTN1, DDR1, DDR2, DPP4, DUSP1, DUSP2, EDN1, EFNB1, EGLN3, EIF1B, ENO1, ENPP2, ERN1, F11R, FAF1, FAM101B, 
FCGR3A/FCGR3B, FDFT1, FES, FGR, FLT1, FLT3LG, FLT4, FPGS, FURIN, GABRA4, GABRD, GBP2, GFAP, GGPS1, GPI, GRB10, 
HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, HSPA5, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, IDE, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, ITFG1, JAK2, KDR, KIT, KLF13, LDLR, LIPE, LRRK2, LTF, LYN, LYZ, MAFB, MAOA, MAP2K5, 
MAP4K1, MAPK11, MIF, MIPEP, MLLT6, MMP14, MRPS28, MYD88, NFKBIA, NGF, NOD2, NOS3, NR4A2, NTRK1, NUMB, PDGFD, 
PDGFRA, PDGFRB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAU, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, 
PTGIS, PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RAPH1, RARRES2, RECK, REL, RENBP, RET, RGCC, RGL2, S100A8, 
S100A9, S1PR1, SAMD9L, SCML1, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SELE, SIL1, SIPA1, SLC1A1, SLC1A3, SNAI2, SNCA, 
SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TF, TFPI2, TFRC, TGFB1, THBS2, TIE1, TLR4, TLR5, TNC, TNF, TNFAIP3, 
TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, TUBA4A, TUBA8, TUBB4B, UBE2H, UBE2L6, 
UQCRC2, USP11, VARS, VIP, VIPR1, VSIG10, WNT5B, ZFP36, ZNF331 
inflammation of 
joint 
ABCB1, ABCG2, ABL1, ACE, ADA, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADM, ADRA2B, ADRA2C, ALPL, ANXA1, AR, ARAP3, 
ATIC, AZGP1, BCL3, BMP1, BMP2, BMP4, BMP5, C14orf2, C1QA, CACNA1H, CACNA2D1, CALCRL, CAMK2D, CARD8, CASC3, CCL11, 
CCL2, CD40, CD83, CDC25B, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, 
DCTN1, DDR1, DDR2, DPP4, DUSP1, DUSP2, EDN1, EFNB1, EGLN3, EIF1B, ENO1, ENPP2, ERN1, F11R, FAF1, FAM101B, 
FCGR3A/FCGR3B, FDFT1, FES, FGR, FLT1, FLT3LG, FLT4, FPGS, FURIN, GABRA4, GABRD, GBP2, GFAP, GGPS1, GPI, GRB10, 
HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, HSPA5, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, IDE, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, ITFG1, JAK2, KDR, KIT, KLF13, LDLR, LIPE, LRRK2, LTF, LYN, LYZ, MAFB, MAOA, MAP2K5, 
MAP4K1, MAPK11, MIF, MIPEP, MLLT6, MMP14, MRPS28, MYD88, NFKBIA, NGF, NOD2, NOS3, NR4A2, NTRK1, NUMB, PDGFD, 
PDGFRA, PDGFRB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAU, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, 
PTGIS, PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RAPH1, RARRES2, RECK, REL, RENBP, RET, RGCC, RGL2, S100A8, 
S100A9, S1PR1, SAMD9L, SCML1, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SELE, SIL1, SIPA1, SLC1A1, SLC1A3, SNAI2, SNCA, 
SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TF, TFPI2, TFRC, TGFB1, THBS2, TIE1, TLR4, TLR5, TNC, TNF, TNFAIP3, 
TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, TUBA4A, TUBA8, TUBB4B, UBE2H, UBE2L6, 
UQCRC2, USP11, VARS, VIP, VIPR1, VSIG10, WNT5B, ZFP36, ZNF331 
inflammation of 
joint 
ABCB1, ABCG2, ABL1, ACE, ADA, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADM, ADRA2B, ADRA2C, ALPL, ANXA1, AR, ARAP3, 
ATIC, AZGP1, BCL3, BMP1, BMP2, BMP4, BMP5, C14orf2, C1QA, CACNA1H, CACNA2D1, CALCRL, CAMK2D, CARD8, CASC3, CCL11, 
CCL2, CD40, CD83, CDC25B, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, 
DCTN1, DDR1, DDR2, DPP4, DUSP1, DUSP2, EDN1, EFNB1, EGLN3, EIF1B, ENO1, ENPP2, ERN1, F11R, FAF1, FAM101B, 
FCGR3A/FCGR3B, FDFT1, FES, FGR, FLT1, FLT3LG, FLT4, FPGS, FURIN, GABRA4, GABRD, GBP2, GFAP, GGPS1, GPI, GRB10, 
HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, HSPA5, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, IDE, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, ITFG1, JAK2, KDR, KIT, KLF13, LDLR, LIPE, LRRK2, LTF, LYN, LYZ, MAFB, MAOA, MAP2K5, 
MAP4K1, MAPK11, MIF, MIPEP, MLLT6, MMP14, MRPS28, MYD88, NFKBIA, NGF, NOD2, NOS3, NR4A2, NTRK1, NUMB, PDGFD, 
PDGFRA, PDGFRB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAU, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, 
PTGIS, PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RAPH1, RARRES2, RECK, REL, RENBP, RET, RGCC, RGL2, S100A8, 
S100A9, S1PR1, SAMD9L, SCML1, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SELE, SIL1, SIPA1, SLC1A1, SLC1A3, SNAI2, SNCA, 
SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TF, TFPI2, TFRC, TGFB1, THBS2, TIE1, TLR4, TLR5, TNC, TNF, TNFAIP3, 
TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, TUBA4A, TUBA8, TUBB4B, UBE2H, UBE2L6, 
UQCRC2, USP11, VARS, VIP, VIPR1, VSIG10, WNT5B, ZFP36, ZNF331 
inflammation of 
joint 
ABCB1, ABCG2, ABL1, ACE, ADA, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADM, ADRA2B, ADRA2C, ALPL, ANXA1, AR, ARAP3, 
ATIC, AZGP1, BCL3, BMP1, BMP2, BMP4, BMP5, C14orf2, C1QA, CACNA1H, CACNA2D1, CALCRL, CAMK2D, CARD8, CASC3, CCL11, 
CCL2, CD40, CD83, CDC25B, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, 
DCTN1, DDR1, DDR2, DPP4, DUSP1, DUSP2, EDN1, EFNB1, EGLN3, EIF1B, ENO1, ENPP2, ERN1, F11R, FAF1, FAM101B, 
FCGR3A/FCGR3B, FDFT1, FES, FGR, FLT1, FLT3LG, FLT4, FPGS, FURIN, GABRA4, GABRD, GBP2, GFAP, GGPS1, GPI, GRB10, 
HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, HSPA5, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, IDE, IKBKB, IL15RA, 
IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, ITFG1, JAK2, KDR, KIT, KLF13, LDLR, LIPE, LRRK2, LTF, LYN, LYZ, MAFB, MAOA, MAP2K5, 
MAP4K1, MAPK11, MIF, MIPEP, MLLT6, MMP14, MRPS28, MYD88, NFKBIA, NGF, NOD2, NOS3, NR4A2, NTRK1, NUMB, PDGFD, 
PDGFRA, PDGFRB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAU, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, 
PTGIS, PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RAPH1, RARRES2, RECK, REL, RENBP, RET, RGCC, RGL2, S100A8, 
S100A9, S1PR1, SAMD9L, SCML1, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SELE, SIL1, SIPA1, SLC1A1, SLC1A3, SNAI2, SNCA, 
SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TF, TFPI2, TFRC, TGFB1, THBS2, TIE1, TLR4, TLR5, TNC, TNF, TNFAIP3, 
TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, TUBA4A, TUBA8, TUBB4B, UBE2H, UBE2L6, 
UQCRC2, USP11, VARS, VIP, VIPR1, VSIG10, WNT5B, ZFP36, ZNF331 
inflammation of 
joint 
ABCB1, ABCG2, ABL1, ACE, ACE2, ACKR1, ACOX1, ADA, ADK, ADM, ADORA1, ADRA2B, ADRA2C, AGTR1, ALDH2, ANXA1, ANXA3, 
APOB, ASNS, ATP11C, BCL3, BHLHE40, BIRC3, C1QA, CA3, CASP4, CASP7, CAV3, CCL11, CCL2, CD200, CD40, CDC25A, CDH13, 
CDK2, CH25H, CKB, CLU, CRHR2, CSF1, CSF3R, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYSLTR2, DDR1, DDR2, 
DGAT2, DLL1, DLL4, DPP4, DUSP1, DUSP2, EDN1, EDNRB, EGFR, EGR1, EGR2, ELF1, ENO1, ENTPD1, EP300, EPAS1, EPS8, ESR1, 
F2RL3, F5, FABP5, FANCC, FBXO32, FCGR3A/FCGR3B, FGFR3, FGR, FKBP4, FLT1, FLT3LG, FLT4, FPGS, FXR1, GABBR1, GABBR2, 
GADD45A, GATA3, GFAP, GLI2, GPT, GRIN3A, GRSF1, GSTO1, GSTZ1, GUCY1A2, HBA1/HBA2, HBEGF, HDAC6, HDAC7, HLA-DRA, 
HN1, HPRT1, HSPA5, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IDE, IDO1, IFIH1, IKBKB, IL15RA, IL17RD, IL18R1, IL1R1, IL27RA, 
IL2RB, IL33, IL4R, IL6, IL6R, IRAK4, IRF1, IRF9, ITGA6, ITGB3, JAG1, JAK2, KDR, KIT, KLF4, KRT8, KSR1, LCP2, LDLR, LGALS9, LGMN, 
LIF, LRRK2, LSR, LTF, LYN, MALT1, MAML1, MAP1LC3B, MAP3K8, MAPK11, MERTK, MGLL, MIF, MUT, MX1, MYD88, NDFIP1, NFKB2, 
NFKBIA, NGF, NMI, NOD2, NOS3, NOTCH1, NPR1, NR0B2, NR4A2, NRTN, NT5E, ODC1, OSMR, PARK2, PDCD1LG2, PDE3B, PDE4C, 
PDE5A, PDE7B, PDE8A, PDGFRA, PDGFRB, PDLIM1, PECAM1, PELI1, PHB, PIK3R1, PIM1, PLA2G2A, PLAU, PLCB3, PLCG2, POLB, 
POSTN, PPID, PPP2CA, PRDM1, PRDX1, PRDX2, PREX1, PRMT1, PROCR, PROS1, PSMB1, PSMB2, PSMD1, PSMD2, PTGER4, 
PTGES, PTGS1, PTPN11, RAB11B, RAPGEF3, RARA, RARG, RASSF1, REL, RET, RIDA, RIPK1, RRM1, RUVBL1, S100A8, S100A9, 
S1PR1, SBDS, SCD, SCN1B, SELE, SERPINE1, SGPL1, SLC39A4, SMAD7, SNCA, SOCS3, SOD1, SPINK5, SRC, STAC, STAT4, STAT6, 
STIM2, TCF4, TF, TFPI, TGFB1, THBD, THBS2, TLR4, TLR5, TNF, TNFAIP3, TNFRSF11B, TNFRSF12A, TNFRSF14, TNFRSF21, 




ADAR, BEX4, CD83, CLEC2B, CTDSP2, CXCL12, CXCR4, DAB2, DNAJB5, EBNA1BP2, EGR2, EIF1B, ELF4, FCGR3A/FCGR3B, GLRX, 
GULP1, HBA1/HBA2, HCLS1, HEBP2, HIBCH, KIAA0907, KLF4, LOC102724428/SIK1, LYN, MAFB, MARCKS, MED21, NR4A2, P3H2, 
PFDN4, PLAUR, PLEKHO2, PLXND1, PPID, PPP1CB, PSMA2, PTGER4, RUVBL2, SGK1, SLC2A3, SLCO2B1, SNRPG, SUB1, SUCLA2, 





ANXA1, ANXA6, ATP6V0C, ATP6V0D1, ATP6V1B2, ATP6V1D, ATP6V1E1, BTBD19, CHRD, CIB2, CLIC3, CXCL12, DAB2, EGFR, 
EPB41L2, ETS2, FCHO2, HBEGF, IL6, INPP5D, KLF2, LSR, MERTK, PAN3, PELI1, PLD2, PRKX, PRNP, PSMD4, PTX3, RAPGEF3, 
RGCC, RRAS2, RUVBL2, SART1, SERPINE1, SHANK3, TGFB1, TNF, TNFSF10 
internalization by 




ANXA1, CXCL12, ETS2, IL6, INPP5D, KLF2, MERTK, PELI1, PLD2, PRKX, PSMD4, PTX3, RAPGEF3, RGCC, RRAS2, SERPINE1, TGFB1, 
TNF 
internalization of 
leukemia cell lines 
ABCB1, ABL1, ACVRL1, ADCYAP1R1, AKAP12, AR, BABAM1, BAG3, BCL3, BHLHE40, BMP2, BMP4, BOP1, BRCC3, BRE, BTRC, 
CAMK2D, CAMK2N1, CBL, CD40, CDC25A, CDC25B, CDCA2, CDH13, CDK2, CDKN1C, CEBPA, CKS2, COPS2, CREG1, CRLF3, CSE1L, 
CSF1, CUL2, CUL3, CUX1, CXCL12, CYP1B1, DAB2, DNMT1, DPP4, DUSP1, DYRK1B, EGFR, EGR1, ELF4, EP300, EPB41L1, ESR1, 
ESRRG, ETS1, FANCC, FGF1, FHIT, FLT1, GAB1, GADD45A, GAS1, GLI2, GPI, GPN3, GRB10, HBEGF, HMGA1, ID1, ID2, ID3, ID4, IER3, 
IFI16, IKBKB, IL4R, IL6, IL6R, ITGAV, JAK2, KAT2A, KDR, KIT, KITLG, KLF4, KLF6, KMT2E, LATS1, LIF, LIMK2, LLGL2, LZTS1, MAP3K11, 
MAP3K8, MEOX2, MGMT, MTCH2, MX2, MYBL1, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NOX4, NUMB, ORC3, PARK2, 
PDGFRA, PHF8, PIK3R1, PIM1, PIN1, PLAU, PLAUR, PLCB1, PLCG1, PLK3, PLSCR1, POLB, POU5F1, PPARGC1B, PPIF, PRKAA1, 
PRKAA2, PRKCH, PRNP, PTGES3, PTPN11, RASSF1, RBX1, RCHY1, REL, RGCC, RNASEH2B, SGK1, SMAD7, SNX33, SPRY2, SRC, 
SSTR1, STK38L, SUN1, TAL1, TCF19, TCF3, TCP1, TF, TFDP2, TFE3, TFRC, TGFB1, THPO, THRB, TIMP2, TMPO, TNF, TNFRSF14, 
TPD52L1, TRIM21, UBA3, UBE3A, UBL5, VIP, VPS18, WEE1, WT1, YWHAQ, ZAK interphase 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, ALAS1, ANGPTL4, ANK3, ANPEP, ANXA11, 
APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, CAMK2N1, CAPN5, CBL, CCL2, CCT4, CCT5, CD34, 
CD9, CDH13, CDON, CLGN, CLU, CNTFR, CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, 
CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, 
EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ETS1, 
FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, 
GLRX2, GLRX3, GNAQ, GPR4, GRIN3A, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, 
HTRA1, ICAM1, ID2, IFITM1, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, 
LAMA3, LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, 
mir-631, MSC, MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NR0B2, NRN1, NTRK1, NUDT16, NUP37, 
ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, 
PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PRDX1, PRMT1, PRNP, PRRX1, PSMA7, PSMD14, 
PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, 
SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, 
SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TFPI, TFPI2, TFRC, TGFB1, TGFB3, TIMP2, 
TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TUBA4A, UBE2S, UNC5C, UTRN, 
VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 intestinal cancer 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, ALAS1, ANGPTL4, ANK3, ANPEP, ANXA11, 
APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, CAMK2N1, CAPN5, CBL, CCL2, CCT4, CCT5, CD34, 
CD9, CDH13, CDON, CLGN, CLU, CNTFR, CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, 
CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, 
EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ETS1, 
FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, 
GLRX2, GLRX3, GNAQ, GPR4, GRIN3A, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, 
HTRA1, ICAM1, ID2, IFITM1, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, 
LAMA3, LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, 
mir-631, MSC, MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NR0B2, NRN1, NTRK1, NUDT16, NUP37, 
ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, 
PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PRDX1, PRMT1, PRNP, PRRX1, PSMA7, PSMD14, 
PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, 
SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, 
SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TFPI, TFPI2, TFRC, TGFB1, TGFB3, TIMP2, 
TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TUBA4A, UBE2S, UNC5C, UTRN, 
VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 intestinal cancer 
ABCB1, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, ALAS1, ANGPTL4, ANK3, ANPEP, ANXA11, 
APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, C1orf115, CAMK2N1, CAPN5, CBL, CCL2, CCT4, CCT5, CD34, 
CD9, CDH13, CDON, CLGN, CLU, CNTFR, CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, 
CXCL12, CXCL8, CYP1B1, CYSLTR2, DBI, DDR2, DFFB, DGKA, DHDDS, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, ECHS1, 
EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPS8, ERBB4, ERCC2, ETS1, 
FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, GCDH, GCH1, GLRX, 
GLRX2, GLRX3, GNAQ, GPR4, GRIN3A, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, HSD11B2, HSD17B11, 
HTRA1, ICAM1, ID2, IFITM1, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, KLF4, KLF6, KMT2C, KMT2D, 
LAMA3, LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, MERTK, MGLL, MGMT, MICB, MIF, 
mir-631, MSC, MSX1, MT1E, MYBL1, MYC, MYH11, MYO7B, MYOZ2, NDRG1, NEAT1, NEDD9, NR0B2, NRN1, NTRK1, NUDT16, NUP37, 
ODC1, OLFML3, OSMR, P4HA1, PAICS, PDE5A, PDGFRA, PDGFRB, PDHB, PDLIM3, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, 
PLAU, PLAUR, PLCG1, PLIN3, PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PRDX1, PRMT1, PRNP, PRRX1, PSMA7, PSMD14, 
PTGER4, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, 
SECTM1, SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRPF, 
SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TFPI, TFPI2, TFRC, TGFB1, TGFB3, TIMP2, 
TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TUBA4A, UBE2S, UNC5C, UTRN, 
VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 intestinal cancer 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, AKR1B1, ALAS1, ANGPTL4, ANK3, 
ANPEP, ANXA11, ANXA3, APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, BTRC, C1orf115, C2orf88, C9orf16, 
CAMK2N1, CAPN5, CBL, CCDC68, CCL2, CCT4, CCT5, CD34, CD9, CDH13, CDK2, CDON, CES2, CLGN, CLMN, CLU, CNTFR, 
CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, CXCL12, CXCL8, CYP1B1, 
CYSLTR2, DBI, DDR2, DFFB, DGAT2, DGKA, DHDDS, DHX32, DNMT1, DNMT3B, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, 
ECHS1, EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, 
ERBB4, ERCC2, ETS1, FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, 
GCDH, GCH1, GLRX, GLRX2, GLRX3, GNAQ, GPR4, GRIN3A, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, 
HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFITM1, IKBKB, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, 
KLF4, KLF6, KMT2C, KMT2D, LAMA3, LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, 
MERTK, MGLL, MGMT, MICB, MIF, mir-631, MRPS23, MSC, MSX1, MT1E, MYBL1, MYC, MYD88, MYH11, MYO7B, MYOZ2, NDN, 
NDRG1, NEAT1, NEDD9, NEURL1B, NR0B2, NRN1, NTRK1, NUDT16, NUP37, ODC1, OLFML3, OSMR, P4HA1, PAICS, PARK2, PDE5A, 
PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, 
PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PPM1H, PRDX1, PRMT1, PRMT5, PRNP, PRRX1, PSMA7, PSMD14, PTGER4, 
PTGIS, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, SECTM1, 
SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, 
SORD, SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TF, TFPI, TFPI2, TFRC, TGFB1, TGFB3, 
TIMP2, TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TUBA4A, UBE2S, 
UGP2, UNC5C, UTRN, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 intestinal tumor 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, AKR1B1, ALAS1, ANGPTL4, ANK3, 
ANPEP, ANXA11, ANXA3, APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, BTRC, C1orf115, C2orf88, C9orf16, 
CAMK2N1, CAPN5, CBL, CCDC68, CCL2, CCT4, CCT5, CD34, CD9, CDH13, CDK2, CDON, CES2, CLGN, CLMN, CLU, CNTFR, 
CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, CXCL12, CXCL8, CYP1B1, 
CYSLTR2, DBI, DDR2, DFFB, DGAT2, DGKA, DHDDS, DHX32, DNMT1, DNMT3B, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, 
ECHS1, EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, 
ERBB4, ERCC2, ETS1, FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, 




HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFITM1, IKBKB, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, 
KLF4, KLF6, KMT2C, KMT2D, LAMA3, LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, 
MERTK, MGLL, MGMT, MICB, MIF, mir-631, MRPS23, MSC, MSX1, MT1E, MYBL1, MYC, MYD88, MYH11, MYO7B, MYOZ2, NDN, 
NDRG1, NEAT1, NEDD9, NEURL1B, NR0B2, NRN1, NTRK1, NUDT16, NUP37, ODC1, OLFML3, OSMR, P4HA1, PAICS, PARK2, PDE5A, 
PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, 
PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PPM1H, PRDX1, PRMT1, PRMT5, PRNP, PRRX1, PSMA7, PSMD14, PTGER4, 
PTGIS, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, SECTM1, 
SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, 
SORD, SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TF, TFPI, TFPI2, TFRC, TGFB1, TGFB3, 
TIMP2, TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TUBA4A, UBE2S, 
UGP2, UNC5C, UTRN, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 
ABCB1, ABCG2, ABL1, ACADS, ACOX1, ACSL5, ADAMTS15, ADRA2B, ADRA2C, ADSL, AIM1, AKR1B1, ALAS1, ANGPTL4, ANK3, 
ANPEP, ANXA11, ANXA3, APBA1, AQP3, AR, ARL5A, BECN1, BEX1, BEX4, BMP2, BMP5, BST2, BTRC, C1orf115, C2orf88, C9orf16, 
CAMK2N1, CAPN5, CBL, CCDC68, CCL2, CCT4, CCT5, CD34, CD9, CDH13, CDK2, CDON, CES2, CLGN, CLMN, CLU, CNTFR, 
CNTNAP1, COBLL1, COL6A1, COL6A3, COLEC12, COPS2, CRELD1, CRYZ, CSE1L, CTF1, CXCL1, CXCL12, CXCL8, CYP1B1, 
CYSLTR2, DBI, DDR2, DFFB, DGAT2, DGKA, DHDDS, DHX32, DNMT1, DNMT3B, DPYD, DRG1, DSG2, DUSP2, DUSP6, EBF4, EBP, 
ECHS1, EFNB1, EFS, EGFR, EHHADH, EIF2AK1, EMP1, ENO1, ENPP2, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, EPS8, 
ERBB4, ERCC2, ETS1, FCGR3A/FCGR3B, FGF1, FGF12, FGFR3, FHIT, FLT1, FLT4, FOXF1, FSTL3, FZD4, FZD7, GABBR1, GATA3, 
GCDH, GCH1, GLRX, GLRX2, GLRX3, GNAQ, GPR4, GRIN3A, GYG2, HAND1, HCLS1, HIGD1A, HIST1H1C, HIST1H4H, HLA-DOA, 
HSD11B2, HSD17B11, HTRA1, ICAM1, ID2, IFITM1, IKBKB, IL18R1, IL6, IL6R, ISG20, ITGA6, ITIH5, ITPRIPL2, IVD, JAG1, KDR, KIT, 
KLF4, KLF6, KMT2C, KMT2D, LAMA3, LASP1, LDHA, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAFB, MAPK11, MCM4, MDH2, MECOM, 
MERTK, MGLL, MGMT, MICB, MIF, mir-631, MRPS23, MSC, MSX1, MT1E, MYBL1, MYC, MYD88, MYH11, MYO7B, MYOZ2, NDN, 
NDRG1, NEAT1, NEDD9, NEURL1B, NR0B2, NRN1, NTRK1, NUDT16, NUP37, ODC1, OLFML3, OSMR, P4HA1, PAICS, PARK2, PDE5A, 
PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PECAM1, PGK1, PHLDA1, PIK3R1, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLIN3, 
PLPP3, PLS3, PLSCR4, PODN, POLB, POU5F1, PPIH, PPM1H, PRDX1, PRMT1, PRMT5, PRNP, PRRX1, PSMA7, PSMD14, PTGER4, 
PTGIS, PTGS1, PTPN11, PTPRF, PTX3, PXN, RABGGTB, RASSF1, RET, RGL2, RSRP1, RUVBL1, SCARA5, SCN1B, SDF2L1, SECTM1, 
SEL1L3, SERPINE1, SFRP1, SFRP4, SGK1, SLC16A1, SLC16A3, SLC2A14, SLC2A3, SLIT2, SMAD3, SMAD7, SMO, SNRK, SNRPF, 
SORD, SOX17, SRC, SSTR1, STIM2, STK38L, SYNPO2L, TAGLN2, TBX3, TCF21, TCP1, TEK, TF, TFPI, TFPI2, TFRC, TGFB1, TGFB3, 
TIMP2, TM4SF1, TNC, TNF, TNFRSF11B, TNFSF10, TNKS2, TPD52L1, TRAP1, TRAPPC2L, TRIM9, TSHZ3, TSPAN7, TUBA4A, UBE2S, 
UGP2, UNC5C, UTRN, VCL, VDAC1, VDAC2, VEGFC, VIPR1, VSIG10, WFS1, WISP1, WISP2, WT1, YES1, ZFP36L2 intestinal tumor 
ABL1, ACAT1, ADAM15, ADAMTS15, ADI1, ADM, AGAP2, AKT3, ANGPTL4, ANK3, ANPEP, ANXA1, APEX1, AR, ARAP3, ARHGAP24, 
ARHGAP4, ATP6V0C, AZGP1, B4GAT1, BHLHE40, BHLHE41, BMP2, BMP4, BMP5, CA3, CARD10, CBL, CCL11, CCL2, CD9, CDC25B, 
CDC42BPA, CDH13, CDH5, CHD1, CHRD, CLCN4, CLU, CMTM8, CSE1L, CSF1, CTNNAL1, CTNND2, CXCL1, CXCL12, CXCL8, CXCR4, 
CYFIP1, CYP1B1, CYP2J2, DAB2, DDR1, DDX58, DGKA, DKK3, DLC1, DNMT3B, DOC2B, DOCK1, DOCK4, DPP4, DRAM1, DTX1, 
DUSP6, DYRK1B, EDN1, EDNRB, EGFR, EGR1, ELMO1, ENG, ENPP2, EPAS1, EPHA2, EPHB4, EPS8, ERBB4, ERG, ESR1, ETS1, 
ETS2, ETV1, EZR, FABP5, FAF1, FAM43A, FBLN2, FGFR4, FH, FHIT, FLT1, FLT4, FURIN, FUT8, GAB1, GATA3, GBP1, GFRA1, GIT1, 
GLI2, GLRB, GNAQ, GPI, HBEGF, HHEX, HMGA1, HMGB3, HSPA5, HTRA1, ID1, ID2, ID4, IER3, IFIT2, IFITM1, IGFBP2, IKBKB, IL33, IL6, 
IPO7, IQGAP1, IRF6, ITGA6, ITGAV, ITGAX, ITGB3, ITGB4, JAK2, KCNMA1, KDM6B, KDR, KITLG, KLF4, KLF6, KLF8, KRT8, LAMA3, 
LASP1, LDHA, LGMN, LIMA1, LIMK2, LRPAP1, LTF, LYN, MALAT1, MALT1, MAP2K5, MAP3K11, MAP4K1, MARCKS, MERTK, MIF, MITF, 
MLLT4, MMP14, MRAS, MST1R, MX1, MYC, NCOA3, NDRG1, NEDD4, NEDD9, NFAT5, NFKBIA, NGF, NOD2, NOTCH1, NR4A2, NTN1, 
NTRK1, NUMB, OCLN, ODC1, OTUB1, PA2G4, PAFAH1B1, PALLD, PARK7, PDGFD, PDGFRA, PDLIM1, PECAM1, PHB, PIK3R1, 
PIKFYVE, PLA2G16, PLAU, PLAUR, PLCG1, PLD2, PLGRKT, PODXL, POSTN, PPIF, PRKAA1, PRMT1, PROX1, PRRX1, PTBP1, 
PTGES3, PXN, RAB11FIP1, RASSF1, RECK, REL, RET, RGN, RHOD, RNH1, ROR1, RPRD1B, RRAS2, RRM1, RUVBL1, S100A8, 
S100A9, S1PR2, SCRN3, SEC24D, SEMA3F, SEMA5A, SERPINE1, SFRP1, SKAP2, SLIT2, SMAD3, SMAD7, SNAI2, SOS1, SOX7, 
SPRY2, SRC, STK38L, TAGLN2, TBX2, TBX3, TBXA2R, TCF3, TCIRG1, TFPI, TFPI2, TGFB1, TGFB3, THBD, THBS2, THRB, TIAM1, 
TIMP2, TMEM176B, TNC, TNF, TNFSF10, TRIO, TRPV2, UBE2L6, UNC5B, UNC5C, VCP, VEGFC, VTN, WISP1, WISP2, WNT5B, YES1, 
YWHAQ, ZAK, ZDHHC20 invasion of cells 
ABL1, ALDH1A3, ANPEP, BMP2, CCL2, CDH5, CXCL12, CXCL8, CXCR4, EDN1, EDNRB, EGFR, ENPP2, EPHA2, ETS1, EZR, FLT1, 
GAB1, GBP1, GLRB, HHEX, IL33, ITGAX, JAK2, LRPAP1, MAP3K11, MIF, MITF, MMP14, MRAS, MYC, NEDD9, NGF, NOTCH1, PLAU, 
PLGRKT, PTH1R, PXN, RET, RRAS2, SEMA3F, SERPINE1, SKAP2, SKIL, SLC16A1, SOCS3, TCF3, TFPI2, TGFB1, TGFB3, THBD, 
THBS2, TIMP2, TNF, TNFSF10, VEGFC, WISP2 invasion of tissue 
ABL1, ALDH1A3, ANPEP, BMP2, CCL2, CDH5, CXCL12, CXCL8, CXCR4, EDN1, EDNRB, EGFR, ENPP2, EPHA2, ETS1, EZR, FLT1, 
GAB1, GBP1, GLRB, HHEX, IL33, ITGAX, JAK2, LRPAP1, MAP3K11, MIF, MITF, MMP14, MRAS, MYC, NEDD9, NGF, NOTCH1, PLAU, 
PLGRKT, PTH1R, PXN, RET, RRAS2, SEMA3F, SERPINE1, SKAP2, SKIL, SLC16A1, SOCS3, TCF3, TFPI2, TGFB1, TGFB3, THBD, 
THBS2, TIMP2, TNF, TNFSF10, VEGFC, WISP2 invasion of tissue 
ABL1, ACAT1, ADAM15, ADAMTS15, ADI1, ADM, AGAP2, AKT3, ANGPTL4, ANK3, ANXA1, APEX1, AR, ARAP3, ARHGAP24, ARHGAP4, 
AZGP1, B4GAT1, BHLHE41, BMP2, BMP4, CA3, CARD10, CBL, CCL11, CCL2, CD9, CDC25B, CDC42BPA, CDH13, CHD1, CHRD, 
CLCN4, CLU, CMTM8, CSE1L, CTNNAL1, CXCL12, CXCL8, CXCR4, CYFIP1, CYP1B1, CYP2J2, DAB2, DDR1, DDX58, DGKA, DKK3, 
DLC1, DNMT3B, DOCK1, DOCK4, DPP4, DRAM1, DTX1, DUSP6, EDN1, EGFR, EGR1, ELMO1, ENPP2, EPAS1, EPHA2, EPHB4, EPS8, 
ERBB4, ERG, ESR1, ETS1, ETS2, ETV1, EZR, FABP5, FAF1, FAM43A, FBLN2, FGFR4, FH, FHIT, FURIN, FUT8, GATA3, GBP1, GFRA1, 
GIT1, GPI, HBEGF, HHEX, HMGA1, HTRA1, ID1, ID2, ID4, IFIT2, IFITM1, IGFBP2, IL6, IPO7, IQGAP1, IRF6, ITGAV, ITGB3, ITGB4, 
KDM6B, KLF4, KLF6, KLF8, KRT8, LASP1, LDHA, LIMA1, LIMK2, LYN, MALAT1, MALT1, MAP4K1, MARCKS, MERTK, MIF, MITF, MLLT4, 
MMP14, MST1R, MX1, MYC, NCOA3, NDRG1, NEDD4, NFAT5, NFKBIA, NGF, NR4A2, NTN1, NUMB, OCLN, PA2G4, PALLD, PDGFRA, 
PDLIM1, PHB, PLA2G16, PLAU, PLAUR, PLCG1, PLGRKT, PODXL, POSTN, PPIF, PRKAA1, PRMT1, PRRX1, PTBP1, PTGES3, PXN, 
RAB11FIP1, RASSF1, RECK, REL, RHOD, ROR1, RPRD1B, RUVBL1, S100A9, S1PR2, SCRN3, SEC24D, SEMA3F, SEMA5A, SFRP1, 
SMAD3, SMAD7, SNAI2, SPRY2, SRC, STK38L, TAGLN2, TBXA2R, TCIRG1, TFPI, TFPI2, TGFB1, TGFB3, TIAM1, TIMP2, TNC, TNF, 
TNFSF10, TRIO, UBE2L6, UNC5B, VCP, VEGFC, VTN, WISP1, WNT5B, YWHAQ, ZAK, ZDHHC20 
invasion of tumor 
cell lines 
ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, DNHD1, DUSP6, 
EGFR, EGR3, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, 
GABRD, GGPS1, HAGH, HIST1H1C, IFIT3, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, 
MALAT1, MAP3K1, MECOM, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PDGFRA, PDGFRB, 
PIK3R1, PLAUR, PLIN2, PNP, POSTN, PRDX2, PTPN11, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, 
TET2, THBD, THRB, TIMP2, TLR4, TSHZ3, TSPAN5, WT1, XK, YBX3, ZFP36L2 kidney carcinoma 
ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, DNHD1, DUSP6, 
EGFR, EGR3, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, 
GABRD, GGPS1, HAGH, HIST1H1C, IFIT3, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, 
MALAT1, MAP3K1, MECOM, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PDGFRA, PDGFRB, 
PIK3R1, PLAUR, PLIN2, PNP, POSTN, PRDX2, PTPN11, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, 
TET2, THBD, THRB, TIMP2, TLR4, TSHZ3, TSPAN5, WT1, XK, YBX3, ZFP36L2 kidney carcinoma 
ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, DNHD1, DUSP6, 
EGFR, EGR3, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, 
GABRD, GGPS1, HAGH, HIST1H1C, IFIT3, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, 
MALAT1, MAP3K1, MECOM, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PDGFRA, PDGFRB, 
PIK3R1, PLAUR, PLIN2, PNP, POSTN, PRDX2, PTPN11, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, 
TET2, THBD, THRB, TIMP2, TLR4, TSHZ3, TSPAN5, WT1, XK, YBX3, ZFP36L2 kidney carcinoma 
ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, COL6A3, CUX1, 
CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, FGFR4, FH, FLT3LG, 
GABBR1, GNG11, GNRH1, GUCY1A2, HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KIT, KPNA3, LIFR, LYN, MALAT1, MAOA, 




PRRC2C, PTGER4, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SOCS3, SORBS2, STAMBP, STX3, TGFB1, 
TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, XAF1 
ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, COL6A3, CUX1, 
CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, FGFR4, FH, FLT3LG, 
GABBR1, GNG11, GNRH1, GUCY1A2, HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KIT, KPNA3, LIFR, LYN, MALAT1, MAOA, 
MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PDGFRA, PDGFRB, PIK3R3, PKIA, 
PRRC2C, PTGER4, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SOCS3, SORBS2, STAMBP, STX3, TGFB1, 
TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, XAF1 leiomyomatosis 
ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, COL6A3, CUX1, 
CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, FGFR4, FH, FLT3LG, 
GABBR1, GNG11, GNRH1, GUCY1A2, HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KIT, KPNA3, LIFR, LYN, MALAT1, MAOA, 
MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PDGFRA, PDGFRB, PIK3R3, PKIA, 
PRRC2C, PTGER4, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SOCS3, SORBS2, STAMBP, STX3, TGFB1, 
TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, XAF1 leiomyomatosis 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCHE, BCL2L13, BCL3, BIRC3, CBL, CCL2, CD200, CD38, CD40, CDK2, 
CEBPA, COL27A1, CSF3R, CUX1, CXCL8, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DTX1, DTX3, EBF1, EGFR, ELMO1, EP300, 
EPHA2, EPHA3, ERCC2, ERG, ESR1, FCGR3A/FCGR3B, FGR, FLT1, FLT4, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, 
GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID1, ID4, IL6, IL6R, INPP5D, ITGB3, JAK2, 
JARID2, KCNE4, KDR, KIT, KMT2C, KMT2D, LDHA, LMO2, LSM3, LYN, LYZ, MAML1, MAML2, MAP4K5, MECOM, MGMT, MIF, MN1, 
MYC, MYD88, NCOA3, NDNF, NOTCH1, NOTCH3, NRARP, OCLN, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, PDGFRB, PDHA1, 
PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, RARA, RARG, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, 
SPEN, SRC, ST6GALNAC3, STAT6, TAL1, TAX1BP1, TCF3, TEK, TET2, TFPI, TLR4, TLR5, TLX1, TNF, TNFRSF10A, TSHZ3, TUBA4A, 
TUBA8, TUBB4B, TXNRD1, UBE2D1, VANGL2, WT1, WT1-AS, YES1, ZFP36L2 leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCHE, BCL2L13, BCL3, BIRC3, CBL, CCL2, CD200, CD38, CD40, CDK2, 
CEBPA, COL27A1, CSF3R, CUX1, CXCL8, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DTX1, DTX3, EBF1, EGFR, ELMO1, EP300, 
EPHA2, EPHA3, ERCC2, ERG, ESR1, FCGR3A/FCGR3B, FGR, FLT1, FLT4, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, 
GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID1, ID4, IL6, IL6R, INPP5D, ITGB3, JAK2, 
JARID2, KCNE4, KDR, KIT, KMT2C, KMT2D, LDHA, LMO2, LSM3, LYN, LYZ, MAML1, MAML2, MAP4K5, MECOM, MGMT, MIF, MN1, 
MYC, MYD88, NCOA3, NDNF, NOTCH1, NOTCH3, NRARP, OCLN, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, PDGFRB, PDHA1, 
PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, RARA, RARG, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, 
SPEN, SRC, ST6GALNAC3, STAT6, TAL1, TAX1BP1, TCF3, TEK, TET2, TFPI, TLR4, TLR5, TLX1, TNF, TNFRSF10A, TSHZ3, TUBA4A, 
TUBA8, TUBB4B, TXNRD1, UBE2D1, VANGL2, WT1, WT1-AS, YES1, ZFP36L2 leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCHE, BCL2L13, BCL3, BIRC3, CBL, CCL2, CD200, CD38, CD40, CDK2, 
CEBPA, COL27A1, CSF3R, CUX1, CXCL8, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DTX1, DTX3, EBF1, EGFR, ELMO1, EP300, 
EPHA2, EPHA3, ERCC2, ERG, ESR1, FCGR3A/FCGR3B, FGR, FLT1, FLT4, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, 
GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID1, ID4, IL6, IL6R, INPP5D, ITGB3, JAK2, 
JARID2, KCNE4, KDR, KIT, KMT2C, KMT2D, LDHA, LMO2, LSM3, LYN, LYZ, MAML1, MAML2, MAP4K5, MECOM, MGMT, MIF, MN1, 
MYC, MYD88, NCOA3, NDNF, NOTCH1, NOTCH3, NRARP, OCLN, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, PDGFRB, PDHA1, 
PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, RARA, RARG, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, 
SPEN, SRC, ST6GALNAC3, STAT6, TAL1, TAX1BP1, TCF3, TEK, TET2, TFPI, TLR4, TLR5, TLX1, TNF, TNFRSF10A, TSHZ3, TUBA4A, 
TUBA8, TUBB4B, TXNRD1, UBE2D1, VANGL2, WT1, WT1-AS, YES1, ZFP36L2 leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCHE, BCL2L13, BCL3, BIRC3, CBL, CCL2, CD200, CD38, CD40, CDK2, 
CEBPA, COL27A1, CSF3R, CUX1, CXCL8, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DTX1, DTX3, EBF1, EGFR, ELMO1, EP300, 
EPHA2, EPHA3, ERCC2, ERG, ESR1, FCGR3A/FCGR3B, FGR, FLT1, FLT4, FZD7, GABBR1, GABBR2, GADD45A, GATA2, GATA3, 
GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID1, ID4, IL6, IL6R, INPP5D, ITGB3, JAK2, 
JARID2, KCNE4, KDR, KIT, KMT2C, KMT2D, LDHA, LMO2, LSM3, LYN, LYZ, MAML1, MAML2, MAP4K5, MECOM, MGMT, MIF, MN1, 
MYC, MYD88, NCOA3, NDNF, NOTCH1, NOTCH3, NRARP, OCLN, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, PDGFRB, PDHA1, 
PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, RARA, RARG, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SMO, SNRPE, 
SPEN, SRC, ST6GALNAC3, STAT6, TAL1, TAX1BP1, TCF3, TEK, TET2, TFPI, TLR4, TLR5, TLX1, TNF, TNFRSF10A, TSHZ3, TUBA4A, 
TUBA8, TUBB4B, TXNRD1, UBE2D1, VANGL2, WT1, WT1-AS, YES1, ZFP36L2 leukemia 
ABL1, ACKR1, ADA, ADAM15, ADM, ADORA1, ANXA1, APOB, AQP3, AR, ARAP3, ARHGAP1, ARHGEF1, ARHGEF7, BCL3, BECN1, 
BMP2, CBL, CCL11, CCL2, CD200, CD34, CD38, CD40, CD9, CD93, CEBPA, CHST1, CLU, CMKLR1, CSF1, CSF3R, CUX1, CX3CL1, 
CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DDR1, DDR2, DDX58, DEPTOR, DOCK1, 
DOCK8, DPP4, DUSP1, EDN1, EDNRB, EFNB1, EFNB2, EFS, EGFR, EGLN3, EGR1, EGR2, ELF4, ELMO1, ENG, ENPP2, EPAS1, 
EPHA2, EPS8, ESR1, ETS1, EZR, F11R, FABP5, FCGR3A/FCGR3B, FGF1, FGR, FLT1, FLT3LG, FLT4, FUT8, GATA3, GCNT1, GFAP, 
GIT1, GLIS2, GLRB, GLRX, GNRH1, HCLS1, HDAC6, ICAM1, ICOSLG/LOC102723996, IDO1, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, 
IL4R, IL6, IL6R, INPP5D, IRAK4, IRF6, IRF7, ITGA6, ITGAV, ITGAX, ITGB3, JAK2, JAM2, KCNE3, KDR, KIT, KITLG, KLF2, LAMTOR2, 
LCP2, LDLR, LGALS9, LIF, LIPA, LRRK2, LTF, LTK, LYN, LYZ, MALT1, MAP3K8, MAP4K1, MIF, MLLT11, MMP14, MPP1, MYC, MYD88, 
MYLK3, MYO9B, NARS, NDRG1, NEDD9, NEIL2, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NT5E, NTN1, OCLN, ORMDL3, PA2G4, 
PAFAH1B1, PDCD1LG2, PDGFB, PDPN, PECAM1, PELI1, PIK3R1, PLAU, PLAUR, PLCB3, PLCG1, PLCG2, PLGRKT, PLXND1, PRDM1, 
PRDX1, PREX1, PRNP, PROCR, PROX1, PTGDR, PTGES, PTPN11, PTX3, PXN, RAB27A, RALGDS, RAMP1, RAPGEF1, RARA, 
RARRES2, RCAN1, RGS16, RHOD, S100A8, S100A9, S1PR1, S1PR2, SBDS, SELE, SERPINE1, SFRP1, SGPL1, SH2D3C, SLIT2, 
SMAD3, SMAD7, SNCA, SOCS3, SOD1, SOD3, SOS1, SRC, STAT2, STAT6, STC1, TCIRG1, TET2, TFPI, TGFB1, THBD, THBS2, TIAM1, 
TIMP2, TLR4, TLR5, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, TRIO, TRPV2, UCP2, UNC5B, 
VAV2, VEGFC, VIP, VIPR1, VNN2, VTN, ZP3 
leukocyte 
migration 
ABL1, ACKR1, ADA, ADAM15, ADM, ADORA1, ANXA1, APOB, AQP3, AR, ARAP3, ARHGAP1, ARHGEF1, ARHGEF7, BCL3, BECN1, 
BMP2, CBL, CCL11, CCL2, CD200, CD34, CD38, CD40, CD9, CD93, CEBPA, CHST1, CLU, CMKLR1, CSF1, CSF3R, CUX1, CX3CL1, 
CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, CYSLTR2, DDR1, DDR2, DDX58, DEPTOR, DOCK1, 
DOCK8, DPP4, DUSP1, EDN1, EDNRB, EFNB1, EFNB2, EFS, EGFR, EGLN3, EGR1, EGR2, ELF4, ELMO1, ENG, ENPP2, EPAS1, 
EPHA2, EPS8, ESR1, ETS1, EZR, F11R, FABP5, FCGR3A/FCGR3B, FGF1, FGR, FLT1, FLT3LG, FLT4, FUT8, GATA3, GCNT1, GFAP, 
GIT1, GLIS2, GLRB, GLRX, GNRH1, HCLS1, HDAC6, ICAM1, ICOSLG/LOC102723996, IDO1, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, 
IL4R, IL6, IL6R, INPP5D, IRAK4, IRF6, IRF7, ITGA6, ITGAV, ITGAX, ITGB3, JAK2, JAM2, KCNE3, KDR, KIT, KITLG, KLF2, LAMTOR2, 
LCP2, LDLR, LGALS9, LIF, LIPA, LRRK2, LTF, LTK, LYN, LYZ, MALT1, MAP3K8, MAP4K1, MIF, MLLT11, MMP14, MPP1, MYC, MYD88, 
MYLK3, MYO9B, NARS, NDRG1, NEDD9, NEIL2, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NT5E, NTN1, OCLN, ORMDL3, PA2G4, 
PAFAH1B1, PDCD1LG2, PDGFB, PDPN, PECAM1, PELI1, PIK3R1, PLAU, PLAUR, PLCB3, PLCG1, PLCG2, PLGRKT, PLXND1, PRDM1, 
PRDX1, PREX1, PRNP, PROCR, PROX1, PTGDR, PTGES, PTPN11, PTX3, PXN, RAB27A, RALGDS, RAMP1, RAPGEF1, RARA, 
RARRES2, RCAN1, RGS16, RHOD, S100A8, S100A9, S1PR1, S1PR2, SBDS, SELE, SERPINE1, SFRP1, SGPL1, SH2D3C, SLIT2, 
SMAD3, SMAD7, SNCA, SOCS3, SOD1, SOD3, SOS1, SRC, STAT2, STAT6, STC1, TCIRG1, TET2, TFPI, TGFB1, THBD, THBS2, TIAM1, 
TIMP2, TLR4, TLR5, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, TRIO, TRPV2, UCP2, UNC5B, 
VAV2, VEGFC, VIP, VIPR1, VNN2, VTN, ZP3 
leukocyte 
migration 
ABL1, ADA, BIRC3, CCL2, CSF1, CSF3R, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DDR1, DDR2, DUSP1, EPHA2, IKBKB, IL1R1, 
IL27RA, IL6, JAK2, KCNMA1, KIT, LIF, MYD88, NFKBIA, PDGFRA, PDGFRB, PLSCR1, POLB, PRDM1, RET, ROBO3, RRM1, S100A9, 
SELE, SMAD3, SOCS3, SRC, TNF, YES1 leukocytosis 
ABL1, ADA, BIRC3, CCL2, CSF1, CSF3R, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DDR1, DDR2, DUSP1, EPHA2, IKBKB, IL1R1, 
IL27RA, IL6, JAK2, KCNMA1, KIT, LIF, MYD88, NFKBIA, PDGFRA, PDGFRB, PLSCR1, POLB, PRDM1, RET, ROBO3, RRM1, S100A9, 
SELE, SMAD3, SOCS3, SRC, TNF, YES1 leukocytosis 
ABL1, ADA, BIRC3, CCL2, CSF1, CSF3R, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DDR1, DDR2, DUSP1, EPHA2, IKBKB, IL1R1, 
IL27RA, IL6, JAK2, KCNMA1, KIT, LIF, MYD88, NFKBIA, PDGFRA, PDGFRB, PLSCR1, POLB, PRDM1, RET, ROBO3, RRM1, S100A9, 
















ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCHE, BCL2L13, BCL3, BIRC3, BMP1, CBL, CCL2, CD200, CD38, CD40, 
CDC25A, CDK2, CEBPA, COL27A1, CSF3R, CUX1, CXCL8, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DTX1, DTX3, EBF1, 
EGFR, EGR1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, ERCC2, ERG, ESR1, FCGR3A/FCGR3B, FGR, FLT1, FLT4, FZD7, GABBR1, 
GABBR2, GADD45A, GATA2, GATA3, GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID1, ID4, 
IL27RA, IL2RB, IL6, IL6R, INPP5D, ITGB3, JAK2, JARID2, KCNE4, KCNMA1, KDR, KIT, KLF3, KMT2C, KMT2D, LDHA, LMO2, LSM3, LYN, 
LYZ, MAML1, MAML2, MAP4K5, MECOM, MGMT, MIF, MN1, MYC, MYD88, NCOA3, NDNF, NOTCH1, NOTCH3, NRARP, OCLN, PDE3B, 
PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTGS1, PTPN11, 
PXDN, RARA, RARG, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SMAD7, SMO, SNRPE, SPEN, SRC, ST6GALNAC3, STAT6, TAL1, 
TAX1BP1, TCF3, TEK, TET2, TFPI, THPO, TLR4, TLR5, TLX1, TNF, TNFRSF10A, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, 
VANGL2, WT1, WT1-AS, YES1, ZFP36L2 liquid tumor 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCHE, BCL2L13, BCL3, BIRC3, BMP1, CBL, CCL2, CD200, CD38, CD40, 
CDC25A, CDK2, CEBPA, COL27A1, CSF3R, CUX1, CXCL8, DAB2IP, DDR1, DDR2, DLC1, DLL1, DLL4, DNMT1, DTX1, DTX3, EBF1, 
EGFR, EGR1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, ERCC2, ERG, ESR1, FCGR3A/FCGR3B, FGR, FLT1, FLT4, FZD7, GABBR1, 
GABBR2, GADD45A, GATA2, GATA3, GNAQ, GRIN3A, HDAC6, HES5, HEY1, HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID1, ID4, 
IL27RA, IL2RB, IL6, IL6R, INPP5D, ITGB3, JAK2, JARID2, KCNE4, KCNMA1, KDR, KIT, KLF3, KMT2C, KMT2D, LDHA, LMO2, LSM3, LYN, 
LYZ, MAML1, MAML2, MAP4K5, MECOM, MGMT, MIF, MN1, MYC, MYD88, NCOA3, NDNF, NOTCH1, NOTCH3, NRARP, OCLN, PDE3B, 
PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTGS1, PTPN11, 
PXDN, RARA, RARG, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SMAD7, SMO, SNRPE, SPEN, SRC, ST6GALNAC3, STAT6, TAL1, 
TAX1BP1, TCF3, TEK, TET2, TFPI, THPO, TLR4, TLR5, TLX1, TNF, TNFRSF10A, TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, 
VANGL2, WT1, WT1-AS, YES1, ZFP36L2 liquid tumor 












EGFR, ERBB4, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, PDGFRA, RET, TEK 
locally advanced 
head and neck 
cancer 
EGFR, ERBB4, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, PDGFRA, RET, TEK 
locally advanced 
head and neck 
cancer 
EGFR, ERBB4, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, PDGFRA, RET, TEK 
locally advanced 
head and neck 
carcinoma 
EGFR, ERBB4, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, PDGFRA, RET, TEK 
locally advanced 
head and neck 
carcinoma 
EGFR, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, PDGFRA, RET, TEK 
locally advanced 
thyroid carcinoma 
EGFR, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, PDGFRA, RET, TEK 
locally advanced 
thyroid carcinoma 
EGFR, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, PDGFRA, RET, TEK 
locally advanced 
thyroid carcinoma 















ABCB1, ABL1, ACTR10, ADAM15, ADCYAP1R1, ADM, ADORA1, AKAP12, AKR1B1, AKT3, ALDH1B1, ALDOC, ANGPTL4, ANPEP, 
APEX1, AR, ATIC, BECN1, BMP2, BTRC, CASP10, CBL, CCL2, CD9, CDH13, CDKN1C, CEBPA, CKB, CKS2, CLU, COL23A1, COPS2, 
COX17, CRIPAK, CSF1, CSF3R, CTNND2, CUL3, CXCL14, CXCL8, CYGB, CYP1B1, DAB2IP, DACT2, DDR1, DLK1, DNMT1, DNPH1, 
DPYD, DUSP6, EDNRB, EGFR, EGR3, EIF2AK1, EIF2S1, ENO1, EP300, EPAS1, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, FDFT1, FGFR3, 
FGFR4, FGR, FHIT, FLT1, FLT4, FURIN, FUT8, GABRA4, GABRD, GAS1, GATA3, GGPS1, GNAQ, GPI, HDAC6, HIST1H1C, ICAM1, ID1, 
IL15RA, IL33, IL4R, IL6, ITGAV, ITGB3, ITGB4, KAT2A, KCNMA1, KDR, KIT, KMT2C, KMT2D, KRT8, LAMA3, LDHA, LIFR, 
LOC102724428/SIK1, LRRK2, LTK, LYN, MAFB, MAGED1, MALAT1, MAP1LC3A, MAP3K1, MAP4K5, MECOM, MGMT, MMP14, MST1R, 
MYC, NDRG1, NEDD9, NOTCH1, NT5E, NUDT1, ODC1, OSMR, PCSK5, PDGFRA, PDGFRB, PFKP, PHLPP2, PIK3R1, PLCE1, POU5F1, 
PPP1R3A, PRDX2, PSMB4, PTGES, PTGIS, PTGS1, PTN, PTPN11, PXN, RABGGTB, RARA, RARG, RASSF1, RET, RGN, RRM1, 
SEC61G, SELE, SERPINE1, SFRP1, SKP1, SLIT2, SMAD3, SMO, SND1, SNRPE, SOX17, SRC, STMN3, TBX3, TEK, TET2, TFPI2, 
TGFB1, THBD, THRB, TLR4, TLX1, TNC, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, WBSCR22, WT1, ZFP36 lung tumor 
ABCB1, ABL1, ACTR10, ADAM15, ADCYAP1R1, ADM, ADORA1, AKAP12, AKR1B1, AKT3, ALDH1B1, ALDOC, ANGPTL4, ANPEP, 
APEX1, AR, ATIC, BECN1, BMP2, BTRC, CASP10, CBL, CCL2, CD9, CDH13, CDKN1C, CEBPA, CKB, CKS2, CLU, COL23A1, COPS2, 
COX17, CRIPAK, CSF1, CSF3R, CTNND2, CUL3, CXCL14, CXCL8, CYGB, CYP1B1, DAB2IP, DACT2, DDR1, DLK1, DNMT1, DNPH1, 
DPYD, DUSP6, EDNRB, EGFR, EGR3, EIF2AK1, EIF2S1, ENO1, EP300, EPAS1, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, FDFT1, FGFR3, 
FGFR4, FGR, FHIT, FLT1, FLT4, FURIN, FUT8, GABRA4, GABRD, GAS1, GATA3, GGPS1, GNAQ, GPI, HDAC6, HIST1H1C, ICAM1, ID1, 
IL15RA, IL33, IL4R, IL6, ITGAV, ITGB3, ITGB4, KAT2A, KCNMA1, KDR, KIT, KMT2C, KMT2D, KRT8, LAMA3, LDHA, LIFR, 
LOC102724428/SIK1, LRRK2, LTK, LYN, MAFB, MAGED1, MALAT1, MAP1LC3A, MAP3K1, MAP4K5, MECOM, MGMT, MMP14, MST1R, 
MYC, NDRG1, NEDD9, NOTCH1, NT5E, NUDT1, ODC1, OSMR, PCSK5, PDGFRA, PDGFRB, PFKP, PHLPP2, PIK3R1, PLCE1, POU5F1, 




SEC61G, SELE, SERPINE1, SFRP1, SKP1, SLIT2, SMAD3, SMO, SND1, SNRPE, SOX17, SRC, STMN3, TBX3, TEK, TET2, TFPI2, 
TGFB1, THBD, THRB, TLR4, TLX1, TNC, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, WBSCR22, WT1, ZFP36 
ABCB1, ABL1, ACTR10, ADAM15, ADCYAP1R1, ADM, ADORA1, AKAP12, AKR1B1, AKT3, ALDH1B1, ALDOC, ANGPTL4, ANPEP, 
APEX1, AR, ATIC, BECN1, BMP2, BTRC, CASP10, CBL, CCL2, CD9, CDH13, CDKN1C, CEBPA, CKB, CKS2, CLU, COL23A1, COPS2, 
COX17, CRIPAK, CSF1, CSF3R, CTNND2, CUL3, CXCL14, CXCL8, CYGB, CYP1B1, DAB2IP, DACT2, DDR1, DLK1, DNMT1, DNPH1, 
DPYD, DUSP6, EDNRB, EGFR, EGR3, EIF2AK1, EIF2S1, ENO1, EP300, EPAS1, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, FDFT1, FGFR3, 
FGFR4, FGR, FHIT, FLT1, FLT4, FURIN, FUT8, GABRA4, GABRD, GAS1, GATA3, GGPS1, GNAQ, GPI, HDAC6, HIST1H1C, ICAM1, ID1, 
IL15RA, IL33, IL4R, IL6, ITGAV, ITGB3, ITGB4, KAT2A, KCNMA1, KDR, KIT, KMT2C, KMT2D, KRT8, LAMA3, LDHA, LIFR, 
LOC102724428/SIK1, LRRK2, LTK, LYN, MAFB, MAGED1, MALAT1, MAP1LC3A, MAP3K1, MAP4K5, MECOM, MGMT, MMP14, MST1R, 
MYC, NDRG1, NEDD9, NOTCH1, NT5E, NUDT1, ODC1, OSMR, PCSK5, PDGFRA, PDGFRB, PFKP, PHLPP2, PIK3R1, PLCE1, POU5F1, 
PPP1R3A, PRDX2, PSMB4, PTGES, PTGIS, PTGS1, PTN, PTPN11, PXN, RABGGTB, RARA, RARG, RASSF1, RET, RGN, RRM1, 
SEC61G, SELE, SERPINE1, SFRP1, SKP1, SLIT2, SMAD3, SMO, SND1, SNRPE, SOX17, SRC, STMN3, TBX3, TEK, TET2, TFPI2, 
TGFB1, THBD, THRB, TLR4, TLX1, TNC, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, WBSCR22, WT1, ZFP36 lung tumor 
ABCG1, ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD38, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DGKA, 
DLL1, DLL4, DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, 
FLT1, FLT3LG, FURIN, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, 
ID3, IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, INPP5D, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, 
LAMA3, LCP2, LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, LYN, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, 
NDFIP1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, 
PREX1, PRKAA1, PRNP, PTGER4, PTGS1, PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SKIL, SLC39A3, SMAD3, SMAD7, SOCS3, 
SOS1, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFRSF11B, 
TNFSF10, TYRO3, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, ZFPM1 
Lymphocyte 
homeostasis 
ABCG2, ABL1, ACE, ADA, ADSL, AGTR1, AKT3, ALDH9A1, ANXA1, ATIC, ATP6V1B2, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, 
CCT3, CCT7, CD40, CDCA2, CDCA7L, CDK2, CMIP, COL12A1, CSE1L, CSF3R, CXCL12, CXCL8, CXCR4, CYP1B1, DNMT3B, DPP4, 
DTX1, EGR1, EIF2AK1, EP300, ETS1, FCGR3A/FCGR3B, FKBP3, FPGS, GABBR1, GABBR2, GADD45A, GRIN3A, HDAC6, HDAC7, 
HIST1H1C, HMGA1, ICAM1, ID1, ID2, ID3, IER3, IKBKB, IL2RB, IL6, IPO5, IPO7, KMT2C, KMT2D, LAMA3, LFNG, MAP3K8, MAP4K1, 
MGMT, MSC, MST1R, MYC, MYD88, NARS, NFKB2, NFKBIA, NOTCH1, NT5E, ODC1, PARP14, PDCD1LG2, PDGFRA, PDGFRB, PEBP4, 
PECAM1, PIK3R1, PIM1, PLS3, POLB, PPID, PRDM1, PRIM2, PRMT5, PSMB1, PSMB2, PSMD1, PSMD2, PTPN11, RAN, RANBP6, 
RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, SAMD9, SGK1, SKIL, SLC16A1, 
SPEN, SRC, STAT4, STK17A, TAL1, TCF3, TCF7L1, TFPI, TLR4, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF14, TNFSF10, TUBA4A, 
TUBA8, TUBB4B, UBE3A, UROS, VCP, VDAC2, XRCC6 
lymphocytic 
cancer 
ABCG2, ABL1, ACE, ADA, ADSL, AGTR1, AKT3, ALDH9A1, ANXA1, ATIC, ATP6V1B2, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, 
CCT3, CCT7, CD40, CDCA2, CDCA7L, CDK2, CMIP, COL12A1, CSE1L, CSF3R, CXCL12, CXCL8, CXCR4, CYP1B1, DNMT3B, DPP4, 
DTX1, EGR1, EIF2AK1, EP300, ETS1, FCGR3A/FCGR3B, FKBP3, FPGS, GABBR1, GABBR2, GADD45A, GRIN3A, HDAC6, HDAC7, 
HIST1H1C, HMGA1, ICAM1, ID1, ID2, ID3, IER3, IKBKB, IL2RB, IL6, IPO5, IPO7, KMT2C, KMT2D, LAMA3, LFNG, MAP3K8, MAP4K1, 
MGMT, MSC, MST1R, MYC, MYD88, NARS, NFKB2, NFKBIA, NOTCH1, NT5E, ODC1, PARP14, PDCD1LG2, PDGFRA, PDGFRB, PEBP4, 
PECAM1, PIK3R1, PIM1, PLS3, POLB, PPID, PRDM1, PRIM2, PRMT5, PSMB1, PSMB2, PSMD1, PSMD2, PTPN11, RAN, RANBP6, 
RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, SAMD9, SGK1, SKIL, SLC16A1, 
SPEN, SRC, STAT4, STK17A, TAL1, TCF3, TCF7L1, TFPI, TLR4, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF14, TNFSF10, TUBA4A, 
TUBA8, TUBB4B, UBE3A, UROS, VCP, VDAC2, XRCC6 
lymphocytic 
cancer 
ABCG2, ABL1, ACE, ADA, ADSL, AGTR1, AKT3, ALDH9A1, ANXA1, ATIC, ATP6V1B2, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, 
CCT3, CCT7, CD40, CDCA2, CDCA7L, CDK2, CMIP, COL12A1, CSE1L, CSF3R, CXCL12, CXCL8, CXCR4, CYP1B1, DNMT3B, DPP4, 
DTX1, EGR1, EIF2AK1, EP300, ETS1, FCGR3A/FCGR3B, FKBP3, FPGS, GABBR1, GABBR2, GADD45A, GRIN3A, HDAC6, HDAC7, 
HIST1H1C, HMGA1, ICAM1, ID1, ID2, ID3, IER3, IKBKB, IL2RB, IL6, IPO5, IPO7, KMT2C, KMT2D, LAMA3, LFNG, MAP3K8, MAP4K1, 
MGMT, MSC, MST1R, MYC, MYD88, NARS, NFKB2, NFKBIA, NOTCH1, NT5E, ODC1, PARP14, PDCD1LG2, PDGFRA, PDGFRB, PEBP4, 
PECAM1, PIK3R1, PIM1, PLS3, POLB, PPID, PRDM1, PRIM2, PRMT5, PSMB1, PSMB2, PSMD1, PSMD2, PTPN11, RAN, RANBP6, 
RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, SAMD9, SGK1, SKIL, SLC16A1, 
SPEN, SRC, STAT4, STK17A, TAL1, TCF3, TCF7L1, TFPI, TLR4, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF14, TNFSF10, TUBA4A, 
TUBA8, TUBB4B, UBE3A, UROS, VCP, VDAC2, XRCC6 
lymphocytic 
cancer 
ABCG2, ABL1, ACE, ADA, ADSL, AGTR1, AKT3, ALDH9A1, ANXA1, ATIC, ATP6V1B2, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, 
CCT3, CCT7, CD40, CDCA2, CDCA7L, CDK2, CMIP, COL12A1, CSE1L, CSF3R, CXCL12, CXCL8, CXCR4, CYP1B1, DNMT3B, DPP4, 
DTX1, EGR1, EIF2AK1, EP300, ETS1, FCGR3A/FCGR3B, FKBP3, FPGS, GABBR1, GABBR2, GADD45A, GRIN3A, HDAC6, HDAC7, 
HIST1H1C, HMGA1, ICAM1, ID1, ID2, ID3, IER3, IKBKB, IL2RB, IL6, IPO5, IPO7, KMT2C, KMT2D, LAMA3, LFNG, MAP3K8, MAP4K1, 
MGMT, MSC, MST1R, MYC, MYD88, NARS, NFKB2, NFKBIA, NOTCH1, NT5E, ODC1, PARP14, PDCD1LG2, PDGFRA, PDGFRB, PEBP4, 
PECAM1, PIK3R1, PIM1, PLS3, POLB, PPID, PRDM1, PRIM2, PRMT5, PSMB1, PSMB2, PSMD1, PSMD2, PTPN11, RAN, RANBP6, 
RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, SAMD9, SGK1, SKIL, SLC16A1, 
SPEN, SRC, STAT4, STK17A, TAL1, TCF3, TCF7L1, TFPI, TLR4, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF14, TNFSF10, TUBA4A, 
TUBA8, TUBB4B, UBE3A, UROS, VCP, VDAC2, XRCC6 
lymphocytic 
cancer 
ABL1, ADA, ADORA1, BCL3, BIRC3, CCL2, CD200, CD38, CD40, CDK2, COL27A1, CXCL8, DDR1, DDR2, DLC1, EBF1, ELMO1, EP300, 
EPHA2, ERG, FGR, FLT1, FLT4, FZD7, GADD45A, GATA3, HPRT1, HSPA5, IL6, IL6R, JAK2, JARID2, KCNE4, KDR, KIT, KMT2D, LDHA, 
LMO2, LSM3, LYN, MAML2, MAP4K5, MGMT, MIF, MYC, MYD88, NCOA3, NDNF, NOTCH1, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, 
PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SNRPE, SPEN, SRC, 




ABL1, ADA, ADORA1, BCL3, BIRC3, CCL2, CD200, CD38, CD40, CDK2, COL27A1, CXCL8, DDR1, DDR2, DLC1, EBF1, ELMO1, EP300, 
EPHA2, ERG, FGR, FLT1, FLT4, FZD7, GADD45A, GATA3, HPRT1, HSPA5, IL6, IL6R, JAK2, JARID2, KCNE4, KDR, KIT, KMT2D, LDHA, 
LMO2, LSM3, LYN, MAML2, MAP4K5, MGMT, MIF, MYC, MYD88, NCOA3, NDNF, NOTCH1, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, 
PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SNRPE, SPEN, SRC, 




ABL1, ADA, ADORA1, BCL3, BIRC3, CCL2, CD200, CD38, CD40, CDK2, COL27A1, CXCL8, DDR1, DDR2, DLC1, EBF1, ELMO1, EP300, 
EPHA2, ERG, FGR, FLT1, FLT4, FZD7, GADD45A, GATA3, HPRT1, HSPA5, IL6, IL6R, JAK2, JARID2, KCNE4, KDR, KIT, KMT2D, LDHA, 
LMO2, LSM3, LYN, MAML2, MAP4K5, MGMT, MIF, MYC, MYD88, NCOA3, NDNF, NOTCH1, PDE3B, PDE5A, PDE7B, PDE9A, PDGFRA, 
PDGFRB, PEBP4, PIM1, PLCG2, POLB, PREX2, PRIM2, PTPN11, PXDN, REL, RET, ROR1, RRM1, S1PR1, S1PR2, SNRPE, SPEN, SRC, 
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THPO, TLR4, TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TSHZ3, TUBA4A, TUBA8, TUBB4B, 
TXNRD1, UBE2D1, UBE3A, UROS, VANGL2, VCP, VDAC2, VEGFC, WT1, WT1-AS, XRCC6, YES1, ZFP36L2 
Lymphoid Cancer 
and Tumors 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BMP1, BST2, CASP10, CASP2, CASP7, CBL, CCL2, 
CCNDBP1, CCT3, CCT7, CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, 
COL27A1, CSE1L, CSF3R, CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DDX58, DLC1, DLL1, DLL4, 
DNMT1, DNMT3B, DPP4, DTX1, DTX3, EBF1, ECI2, EDN1, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, 
ERCC2, ERG, ESR1, ETS1, F11R, F5, FBXO9, FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, 
GADD45A, GATA2, GATA3, GFAP, GFRA1, GGPS1, GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, 
HLX, HMGA1, HOXB3, HPRT1, HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, 
INPP5D, IPO5, IPO7, IRF1, ITGB3, JAK2, JARID2, KAT6A, KCNA4, KCNE4, KCNMA1, KDR, KIT, KITLG, KLF3, KMT2C, KMT2D, KSR1, 
LACE1, LAMA3, LCP2, LDHA, LFNG, LMO2, LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, MECOM, MGMT, 
MIF, MN1, MSC, MST1R, MYC, MYD88, NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, NT5E, OCLN, 
ODC1, OSMR, PARP14, PBX3, PDCD1LG2, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, PEBP4, 
PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, PSMA2, 
PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, RDH10, 
REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, S1PR1, S1PR2, SAMD9, SERPINE1, SGK1, SKIL, SLC16A1, SLIT2, SMAD7, 
SMO, SNAI2, SNRPE, SOS1, SPEN, SRC, SSTR1, ST6GALNAC3, STAT4, STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, 
TEK, TET2, TFPI, TGFB1, THPO, TIMP2, TLR4, TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TRIM22, 
TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, UBE3A, UROS, USP10, VANGL2, VCP, VDAC2, VEGFC, WT1, WT1-AS, XIRP1, 
XRCC6, YES1, ZFP36L2, ZNF423 
lymphoproliferativ
e disorder 
ABCB1, ABCG2, ABL1, ACE, ADA, ADK, ADORA1, ADSL, AGTR1, AKT3, ALDH9A1, ALPL, ANXA1, ANXA11, ANXA6, APBA1, ARHGAP1, 
ATIC, ATP6V1B2, BAALC, BAG1, BCHE, BCL2L13, BCL3, BECN1, BIRC3, BMP1, BST2, CASP10, CASP2, CASP7, CBL, CCL2, 
CCNDBP1, CCT3, CCT7, CD200, CD38, CD40, CDC25A, CDCA2, CDCA7L, CDK2, CEBPA, CHD1, CLK1, CMIP, CNTFR, COL12A1, 
COL27A1, CSE1L, CSF3R, CUX1, CXCL1, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DDR1, DDR2, DDX58, DLC1, DLL1, DLL4, 
DNMT1, DNMT3B, DPP4, DTX1, DTX3, EBF1, ECI2, EDN1, EGFR, EGR1, EIF2AK1, ELMO1, ENPP2, EP300, EPHA2, EPHA3, EPSTI1, 
ERCC2, ERG, ESR1, ETS1, F11R, F5, FBXO9, FCGR3A/FCGR3B, FDFT1, FGR, FKBP3, FLT1, FLT4, FPGS, FZD7, GABBR1, GABBR2, 
GADD45A, GATA2, GATA3, GFAP, GFRA1, GGPS1, GIT1, GNAQ, GRIN3A, HDAC6, HDAC7, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, 
HLX, HMGA1, HOXB3, HPRT1, HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT2, IFIT3, IKBKB, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, 
INPP5D, IPO5, IPO7, IRF1, ITGB3, JAK2, JARID2, KAT6A, KCNA4, KCNE4, KCNMA1, KDR, KIT, KITLG, KLF3, KMT2C, KMT2D, KSR1, 
LACE1, LAMA3, LCP2, LDHA, LFNG, LMO2, LSM3, LYN, LYZ, MAGED1, MAML1, MAML2, MAP3K8, MAP4K1, MAP4K5, MECOM, MGMT, 
MIF, MN1, MSC, MST1R, MYC, MYD88, NARS, NCOA3, NDNF, NEK3, NFKB2, NFKBIA, NOTCH1, NOTCH3, NRARP, NT5E, OCLN, 
ODC1, OSMR, PARP14, PBX3, PDCD1LG2, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE9A, PDGFRA, PDGFRB, PDHA1, PEBP4, 
PECAM1, PIK3R1, PIM1, PKP2, PLCG1, PLCG2, PLS3, POLB, PPID, PPP2CA, PRDM1, PREX2, PRIM2, PRKAA1, PRMT5, PSMA2, 
PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, PTPN11, PTPRF, PXDN, RAD50, RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, RDH10, 
REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, S1PR1, S1PR2, SAMD9, SERPINE1, SGK1, SKIL, SLC16A1, SLIT2, SMAD7, 
SMO, SNAI2, SNRPE, SOS1, SPEN, SRC, SSTR1, ST6GALNAC3, STAT4, STAT6, STK17A, TAL1, TAX1BP1, TCEB1, TCF3, TCF7L1, 
TEK, TET2, TFPI, TGFB1, THPO, TIMP2, TLR4, TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFSF10, TRIM22, 
TSHZ3, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2D1, UBE3A, UROS, USP10, VANGL2, VCP, VDAC2, VEGFC, WT1, WT1-AS, XIRP1, 
XRCC6, YES1, ZFP36L2, ZNF423 
lymphoproliferativ
e disorder 
ABCG2, ABL1, ACE, ADA, ADSL, AGTR1, AKT3, ALDH9A1, ANXA1, ATIC, ATP6V1B2, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, 
CCT3, CCT7, CD40, CDCA2, CDCA7L, CDK2, CMIP, COL12A1, CSE1L, CSF3R, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DNMT3B, 
DPP4, DTX1, EGR1, EIF2AK1, EP300, ETS1, FCGR3A/FCGR3B, FKBP3, FPGS, GABBR1, GABBR2, GADD45A, GRIN3A, HDAC6, 
HDAC7, HIST1H1C, HMGA1, ICAM1, ID1, ID2, ID3, IER3, IKBKB, IL2RB, IL6, IPO5, IPO7, KMT2C, KMT2D, LAMA3, LFNG, MAP3K8, 






PDGFRB, PEBP4, PECAM1, PIK3R1, PIM1, PLS3, POLB, PPID, PRDM1, PRIM2, PRMT5, PSMB1, PSMB2, PSMD1, PSMD2, PTPN11, 
RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, SAMD9, SGK1, 
SKIL, SLC16A1, SPEN, SRC, STAT4, STK17A, TAL1, TCF3, TCF7L1, TFPI, TLR4, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF14, 
TNFSF10, TUBA4A, TUBA8, TUBB4B, UBE3A, UROS, VCP, VDAC2, XRCC6 
ABCG2, ABL1, ACE, ADA, ADSL, AGTR1, AKT3, ALDH9A1, ANXA1, ATIC, ATP6V1B2, BCL2L13, BCL3, BECN1, BIRC3, BST2, CASP2, 
CCT3, CCT7, CD40, CDCA2, CDCA7L, CDK2, CMIP, COL12A1, CSE1L, CSF3R, CXCL12, CXCL8, CXCR4, CYP1B1, DAB2IP, DNMT3B, 
DPP4, DTX1, EGR1, EIF2AK1, EP300, ETS1, FCGR3A/FCGR3B, FKBP3, FPGS, GABBR1, GABBR2, GADD45A, GRIN3A, HDAC6, 
HDAC7, HIST1H1C, HMGA1, ICAM1, ID1, ID2, ID3, IER3, IKBKB, IL2RB, IL6, IPO5, IPO7, KMT2C, KMT2D, LAMA3, LFNG, MAP3K8, 
MAP4K1, MGMT, MSC, MST1R, MYC, MYD88, NARS, NFKB2, NFKBIA, NOTCH1, NT5E, ODC1, PARP14, PDCD1LG2, PDGFRA, 
PDGFRB, PEBP4, PECAM1, PIK3R1, PIM1, PLS3, POLB, PPID, PRDM1, PRIM2, PRMT5, PSMB1, PSMB2, PSMD1, PSMD2, PTPN11, 
RAN, RANBP6, RAPGEF1, RARA, RARG, RASSF1, RDH10, REL, RET, RFTN1, RGS16, RIOK2, ROR1, RRM1, RRP12, SAMD9, SGK1, 
SKIL, SLC16A1, SPEN, SRC, STAT4, STK17A, TAL1, TCF3, TCF7L1, TFPI, TLR4, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF14, 
TNFSF10, TUBA4A, TUBA8, TUBB4B, UBE3A, UROS, VCP, VDAC2, XRCC6 
lymphoreticular 
neoplasm 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, 
AR, B4GAT1, BAMBI, BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, COPS2, CSF1, CUX1, CX3CL1, 
CXCR4, CYP1B1, DAB2IP, DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGFR, EGR1, EIF2AK1, EIF3H, 
ELOVL7, ENG, EP300, EPB41L3, ERCC2, ERG, ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, 
GBP2, GGPS1, GNAQ, GNRH1, ID3, IDO1, IER3, IGDCC4, IL6, IRF1, ITGB3, ITGB4, JAG1, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, 
KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, 
PDGFRA, PDGFRB, PDPN, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, PRKCH, PRKD3, PSMD4, PTGS1, PTPRN2, 
RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, RNF181, S100A8, S100A9, SFRP1, SGK1, SH3D21, SIRT5, SLC16A3, SLC16A5, 
SLC26A10, SMS, SNAI2, SND1, SOCS3, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TGFB1, TNF, TNFRSF11B, 
TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 
male genital 
neoplasm 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, 
AR, B4GAT1, BAMBI, BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, COPS2, CSF1, CUX1, CX3CL1, 
CXCR4, CYP1B1, DAB2IP, DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGFR, EGR1, EIF2AK1, EIF3H, 
ELOVL7, ENG, EP300, EPB41L3, ERCC2, ERG, ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, 
GBP2, GGPS1, GNAQ, GNRH1, ID3, IDO1, IER3, IGDCC4, IL6, IRF1, ITGB3, ITGB4, JAG1, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, 
KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, 
PDGFRA, PDGFRB, PDPN, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, PRKCH, PRKD3, PSMD4, PTGS1, PTPRN2, 
RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, RNF181, S100A8, S100A9, SFRP1, SGK1, SH3D21, SIRT5, SLC16A3, SLC16A5, 
SLC26A10, SMS, SNAI2, SND1, SOCS3, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TGFB1, TNF, TNFRSF11B, 
TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 
male genital 
neoplasm 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, 
AR, B4GAT1, BAMBI, BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, COPS2, CSF1, CUX1, CX3CL1, 
CXCR4, CYP1B1, DAB2IP, DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGFR, EGR1, EIF2AK1, EIF3H, 
ELOVL7, ENG, EP300, EPB41L3, ERCC2, ERG, ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, 
GBP2, GGPS1, GNAQ, GNRH1, ID3, IDO1, IER3, IGDCC4, IL6, IRF1, ITGB3, ITGB4, JAG1, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, 
KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, 
PDGFRA, PDGFRB, PDPN, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, PRKCH, PRKD3, PSMD4, PTGS1, PTPRN2, 
RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, RNF181, S100A8, S100A9, SFRP1, SGK1, SH3D21, SIRT5, SLC16A3, SLC16A5, 
SLC26A10, SMS, SNAI2, SND1, SOCS3, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TGFB1, TNF, TNFRSF11B, 
TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 
male genital 
neoplasm 
ABCB1, ABL1, AGPAT2, ALPL, ANGPTL4, ANPEP, AR, ATIC, BMP4, CCL11, CD38, CD40, CDK2, CEBPA, CHD1, CKS2, CSF1, CSF3R, 
DDR1, DDR2, DLC1, DLL4, EDN1, EGFR, EGR1, EPHA2, ERBB4, ERCC2, ERG, ESR1, ETV1, FDFT1, FGF1, FGFR3, FGFR4, FLI1, FLT1, 
FLT4, FOXF1, GFRA1, GGPS1, GLI2, GSTM3, HMGA1, HSPA4, ID2, IFITM2, IKBKB, IL1R1, IL27RA, IL6, IL6R, IRF7, JAK2, KCNN3, KDR, 
KIT, KITLG, LGALS3BP, LIF, MAPK11, MERTK, MIF, MYC, NCOA3, NOTCH1, NT5E, NTRK1, PDGFD, PDGFRA, PDGFRB, PDPN, 
PLXDC1, PTPN11, RARA, RARG, RASSF1, RET, RIPK1, RPS4Y1, RRM1, SDHD, SFRP1, SKI, SLC29A4, SMO, SRC, STOML2, SUFU, 
TEK, TGFB1, TGFB3, TNF, TNFSF10, TRIM22, TUBA4A, TUBA8, TUBB4B, VEGFC, WSCD1, WT1 
malignant 
connective or soft 
tissue neoplasm 
ABCB1, ABL1, AGPAT2, ALPL, ANGPTL4, ANPEP, AR, ATIC, BMP4, CCL11, CD38, CD40, CDK2, CEBPA, CHD1, CKS2, CSF1, CSF3R, 
DDR1, DDR2, DLC1, DLL4, EDN1, EGFR, EGR1, EPHA2, ERBB4, ERCC2, ERG, ESR1, ETV1, FDFT1, FGF1, FGFR3, FGFR4, FLI1, FLT1, 
FLT4, FOXF1, GFRA1, GGPS1, GLI2, GSTM3, HMGA1, HSPA4, ID2, IFITM2, IKBKB, IL1R1, IL27RA, IL6, IL6R, IRF7, JAK2, KCNN3, KDR, 
KIT, KITLG, LGALS3BP, LIF, MAPK11, MERTK, MIF, MYC, NCOA3, NOTCH1, NT5E, NTRK1, PDGFD, PDGFRA, PDGFRB, PDPN, 
PLXDC1, PTPN11, RARA, RARG, RASSF1, RET, RIPK1, RPS4Y1, RRM1, SDHD, SFRP1, SKI, SLC29A4, SMO, SRC, STOML2, SUFU, 
TEK, TGFB1, TGFB3, TNF, TNFSF10, TRIM22, TUBA4A, TUBA8, TUBB4B, VEGFC, WSCD1, WT1 
malignant 
connective or soft 
tissue neoplasm 












ADSL, AGAP2, AIM1, AKAP6, ANPEP, ANXA1, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CASP2, CCL11, CD83, CDH13, CILP, CLU, 
CNN1, COL15A1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DNMT1, DSG2, DUSP1, EBF1, EGFR, ELMO1, ENG, 
ENPEP, ERBB4, ESR1, EZR, F11R, F5, FABP5, FBLN2, FGF1, FGFR3, FHIT, FLT1, FZD4, GIT1, GNAQ, GSS, HOPX, IFIT2, IGFBP6, 
IL4R, IL6, IRF1, ITGA6, KAT6A, KDR, KIF1A, KLHL41, LIMK2, LYZ, MGMT, MYC, NOTCH3, NUMB, OSMR, PCDH7, PDE2A, PDGFD, 
PDPN, PEAR1, PIK3R1, POSTN, PPP1CB, PRKACB, PTGS1, RAN, RASSF1, RHBDF2, RHOJ, RRM1, S100A8, S100A9, SERPINE1, 
SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TUBA4A, TUBA8, TUBB4B, 




ADSL, AGAP2, AIM1, AKAP6, ANPEP, ANXA1, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CASP2, CCL11, CD83, CDH13, CILP, CLU, 
CNN1, COL15A1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DNMT1, DSG2, DUSP1, EBF1, EGFR, ELMO1, ENG, 
ENPEP, ERBB4, ESR1, EZR, F11R, F5, FABP5, FBLN2, FGF1, FGFR3, FHIT, FLT1, FZD4, GIT1, GNAQ, GSS, HOPX, IFIT2, IGFBP6, 
IL4R, IL6, IRF1, ITGA6, KAT6A, KDR, KIF1A, KLHL41, LIMK2, LYZ, MGMT, MYC, NOTCH3, NUMB, OSMR, PCDH7, PDE2A, PDGFD, 
PDPN, PEAR1, PIK3R1, POSTN, PPP1CB, PRKACB, PTGS1, RAN, RASSF1, RHBDF2, RHOJ, RRM1, S100A8, S100A9, SERPINE1, 
SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TUBA4A, TUBA8, TUBB4B, 




ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, AR, BAMBI, 
BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, CSF1, CUX1, CX3CL1, CXCR4, CYP1B1, DAB2IP, 
DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGFR, EIF2AK1, EIF3H, ELOVL7, EP300, EPB41L3, ERCC2, 
ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, GGPS1, GNRH1, ID3, IDO1, IER3, IGDCC4, 
IL6, IRF1, ITGB3, ITGB4, KAZN, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, 
MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDPN, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, 
PLEKHB1, PPP2CA, PRKCH, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, RNF181, S100A8, S100A9, 
SFRP1, SGK1, SH3D21, SIRT5, SLC16A3, SLC16A5, SLC26A10, SMS, SNAI2, SND1, SOCS3, SPOCK2, SRC, SSTR1, SYNPO2, TEK, 
TFPI2, TNF, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 
malignant 
neoplasm of male 
genital organ 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, AR, BAMBI, 
BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, CSF1, CUX1, CX3CL1, CXCR4, CYP1B1, DAB2IP, 
DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGFR, EIF2AK1, EIF3H, ELOVL7, EP300, EPB41L3, ERCC2, 
malignant 





ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, GGPS1, GNRH1, ID3, IDO1, IER3, IGDCC4, 
IL6, IRF1, ITGB3, ITGB4, KAZN, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, 
MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDPN, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, 
PLEKHB1, PPP2CA, PRKCH, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, RNF181, S100A8, S100A9, 
SFRP1, SGK1, SH3D21, SIRT5, SLC16A3, SLC16A5, SLC26A10, SMS, SNAI2, SND1, SOCS3, SPOCK2, SRC, SSTR1, SYNPO2, TEK, 
TFPI2, TNF, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, AR, BAMBI, 
BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, CSF1, CUX1, CX3CL1, CXCR4, CYP1B1, DAB2IP, 
DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGFR, EIF2AK1, EIF3H, ELOVL7, EP300, EPB41L3, ERCC2, 
ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, GGPS1, GNRH1, ID3, IDO1, IER3, IGDCC4, 
IL6, IRF1, ITGB3, ITGB4, KAZN, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, 
MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDPN, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, 
PLEKHB1, PPP2CA, PRKCH, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, RNF181, S100A8, S100A9, 
SFRP1, SGK1, SH3D21, SIRT5, SLC16A3, SLC16A5, SLC26A10, SMS, SNAI2, SND1, SOCS3, SPOCK2, SRC, SSTR1, SYNPO2, TEK, 
TFPI2, TNF, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 
malignant 
neoplasm of male 
genital organ 
ABAT, ABCA8, ABCB1, ABCB7, ABCG1, ABCG2, ABL1, ACADS, ACAT1, ACE, ACO1, ACOT9, ACOX1, ACSL5, ACTN1, ACTR10, ADA, 
ADAM15, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADAR, ADARB1, ADGRB1, ADGRB3, ADGRF5, 
ADGRG1, ADH5, ADK, ADM, ADORA1, ADRA2B, ADRA2C, ADRM1, ADSL, AFAP1, AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, 
AKAP6, AKNA, AKR1B1, AKR7A2, AKT3, ALAD, ALAS1, ALDH1A2, ALDH1A3, ALDH1B1, ALDH2, ALDH7A1, ALDH9A1, ALDOC, ALPL, 
AMOT, ANAPC13, ANGPTL4, ANK3, ANO1, ANPEP, ANTXR2, ANXA1, ANXA11, ANXA3, APBA1, APCDD1, APEX1, AQP3, AR, ARAP3, 
ARHGEF7, ARL5A, ASB5, ATIC, ATP1B3, ATP6V1B2, ATP8B1, AZGP1, BAG1, BAMBI, BASP1, BCL2L13, BCL3, BCOR, BECN1, BEX1, 
BEX2, BEX4, BHLHE40, BIRC3, BLVRA, BLVRB, BMP1, BMP2, BMP4, BMP5, BNIP3, BST2, BTRC, C16orf45, C1orf115, C2orf88, 
C6orf203, CA3, CACNA2D1, CADM1, CADPS, CALCRL, CAMK2N1, CAP2, CAPN5, CAPZA2, CARD16, CASC3, CASP10, CASP2, CASP4, 
CBL, CBS/CBSL, CBX8, CCL11, CCL2, CCNL1, CCT3, CCT4, CCT5, CCT7, CD109, CD200, CD34, CD38, CD40, CD83, CD9, CD93, 
CDC25A, CDC25B, CDC42BPA, CDCA2, CDCA7L, CDH13, CDH5, CDK2, CDKN1C, CDON, CEBPA, CFI, CHD1, CILP, CKB, CKS2, 
CLCN4, CLEC2D, CLGN, CLIC2, CLU, CMIP, CMPK2, CMTM8, CNN1, CNRIP1, CNTFR, CNTNAP1, COBLL1, COL12A1, COL15A1, 
COL27A1, COL6A1, COL6A3, COLEC12, COX17, CPA3, CRELD1, CRIPAK, CRYZ, CSE1L, CSF1, CSF3R, CTF1, CTNNAL1, CUL3, CUX1, 
CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, CYSLTR2, DAB2, DAB2IP, DACH1, 
DACT2, DBI, DCHS1, DDIT4, DDR1, DDR2, DDX58, DENND2A, DFFB, DGAT2, DGKA, DHDDS, DLC1, DLK1, DLL4, DMC1, DNAJC15, 
DNHD1, DNMT1, DNMT3B, DNPH1, DOCK1, DPP4, DPYD, DRG1, DSG2, DSTN, DTNA, DTX1, DUOX1, DUSP1, DUSP2, DUSP6, 
DYNC1I1, DYNLRB1, EBF1, EBF4, EBP, ECHS1, EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EFS, EGFR, EGR1, EGR3, EHHADH, EIF2AK1, 
EIF3H, EIF3K, ELMO1, ELOVL7, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, 
EPS8, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EXOSC4, EYA1, EYA4, EZR, F11R, F5, FABP5, FAM111A, 
FAM134B, FAM171A1, FAM65C, FAM96B, FANCC, FBLN2, FBXO9, FCGR3A/FCGR3B, FCN3, FDFT1, FGF1, FGF12, FGF9, FGFR3, 
FGFR4, FGL2, FGR, FH, FHIT, FHL3, FKBP3, FLI1, FLT1, FLT4, FOXF1, FPGS, FSTL3, FTO, FURIN, FUT8, FXYD1, FZD1, FZD4, FZD7, 
GABARAPL2, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GAS1, GATA3, GBP1, GBP2, GCDH, GCH1, GFRA1, GGCT, GGPS1, 
GIT1, GLI2, GLO1, GLRX, GLRX2, GLRX3, GNAQ, GNRH1, GOT1, GPAA1, GPI, GPR4, GRIN3A, GSS, GSTM3, GSTM5, GSTO1, GYG2, 
HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HCLS1, HDAC6, HDAC7, HEPH, HEY1, HEYL, HIBCH, HIGD1A, HIST1H1C, HIST1H4H, 
HIST2H2BE, HLA-DOA, HLA-DRA, HMGA1, HMGN2, HN1, HOPX, HOXB2, HSD11B2, HSD17B11, HSPA2, HSPA4, HSPA5, HTRA1, 
ICAM1, ID1, ID2, ID3, IDE, IDH3A, IDO1, IER3, IFIT2, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IKBKB, IL15RA, IL18R1, IL1R1, 
IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, IPO5, IPO7, IQGAP1, IRF1, IRF6, IRF7, ISG20, ITGA6, ITGAV, ITGB3, ITGB4, ITIH5, ITM2A, ITPR1, 
ITPRIPL2, IVD, JAG1, JAG2, JAK2, JARID2, KARS, KAT2A, KAT6A, KAZN, KCNMA1, KCNN3, KCNS3, KDM6B, KDR, KIF1A, KIT, KITLG, 
KLF2, KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, KRT8, L3MBTL3, LACTB, LAGE3, LAMA3, LAMB1, LAPTM4B, LASP1, LAYN, LDB2, 
LDHA, LFNG, LGALS3BP, LGALS9, LHFPL2, LHPP, LIF, LIFR, LIMA1, LIMK2, LINC00152, LIPE, LMO2, LOC102724428/SIK1, LPCAT2, 
LRCH1, LRRK2, LSR, LTBP4, LTF, LTK, LY6E, LYN, LYZ, MAFB, MAGED1, MAL, MALAT1, MAML1, MANF, MAOA, MAP1LC3B, MAP3K1, 
MAP3K8, MAP4K1, MAP4K5, MAPK11, MARCKS, MASP1, MCCC2, MCM4, MDH2, MECOM, MECR, MEOX2, MERTK, METAP2, MGLL, 
MGMT, MICAL2, MICB, MIF, MIPEP, mir-631, MITF, MKKS, MMP14, MOXD1, MPP1, MRPL13, MRPL15, MSC, MST1R, MSX1, MT1E, 
MTCH2, MUM1L1, MUT, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, N4BP2L1, N4BP3, NANS, NARS, NCOA3, NDN, 
NDRG1, NDUFB7, NEAT1, NEDD4, NEDD9, NEIL1, NFKB2, NFKBIA, NOS3, NOTCH1, NOTCH3, NOX4, NPIPB3 (includes others), NR0B2, 
NR4A2, NRN1, NT5E, NTRK1, NUDT16, NUMB, NUP37, OCLN, ODC1, OLFML3, OSMR, OSR2, P4HA1, PA2G4, PAFAH1B1, PAICS, 
PAIP1, PALLD, PARK2, PARP14, PCDH1, PCDH12, PCDH7, PCMT1, PCSK5, PDCD1LG2, PDE2A, PDE5A, PDE8B, PDGFB, PDGFD, 
PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PDXDC2P, PEAR1, PEBP4, PECAM1, PELI1, PEX11A, PEX19, PFKP, PGK1, PGM1, PHB, 
PHLDA1, PIGT, PIK3C2B, PIK3R1, PIM1, PIN1, PKIA, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLCL1, PLEKHB1, PLIN2, PLIN3, PLPP3, 
PLS3, PLSCR4, PLXDC1, PMAIP1, PNP, PNPLA4, PNPO, PODN, POLB, POSTN, POU5F1, PPID, PPIF, PPIH, PPP1CB, PPP1R3A, 
PPP1R3C, PPP2CA, PRDM1, PRDX1, PRDX2, PREPL, PRIM2, PRKAA2, PRKACB, PRKCH, PRMT1, PRMT5, PRNP, PROSC, PROX1, 
PRPF6, PRRX1, PSMA7, PSMB1, PSMB2, PSMB3, PSMB4, PSMD1, PSMD14, PSMD2, PSMD4, PSME4, PSMF1, PTBP1, PTGER4, 
PTGES, PTGFRN, PTGIS, PTGS1, PTN, PTPN11, PTPN13, PTPRF, PTPRN2, PTX3, PXDN, PXN, RAB11FIP1, RABGGTB, RAD50, 
RAMP1, RAN, RANBP6, RAPGEF1, RAPGEF2, RAPGEF5, RARA, RARG, RASA4, RASSF1, RBFOX1, RBX1, RCAN1, RCAN2, RCHY1, 
RDH10, RECK, REL, RET, REXO2, RFTN1, RGCC, RGL2, RGN, RGS16, RHBDF1, RHBDF2, RHOJ, RIOK2, RIPK1, RNF144A, RNF144B, 
RNF181, RNF20, RNH1, ROBO4, ROR1, RPS4Y1, RRAS2, RREB1, RRM1, RRP12, RSRP1, RUVBL1, S100A8, S100A9, S1PR1, SAMD9, 
SAMD9L, SCAND1, SCARA5, SCD, SCN1B, SDF2L1, SDHD, SEC14L5, SEC61G, SECTM1, SEL1L3, SELE, SEMA3F, SEMA5A, SEMA6B, 
SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIAH2, SIL1, SIRT5, SKI, SKIL, SKP1, SLC16A1, SLC16A3, SLC16A5, SLC23A2, 
SLC25A5, SLC26A10, SLC29A4, SLC2A14, SLC2A3, SLC39A4, SLC8A1, SLFN11, SLIRP, SLIT2, SMAD3, SMAD7, SMO, SMS, SNAI2, 
SNCA, SNCAIP, SND1, SNRPE, SNRPF, SNRPG, SOCS3, SOD1, SOD3, SORT1, SOX13, SOX17, SOX7, SPEN, SPINK5, SPINT2, 
SPOCK2, SPRY1, SRC, SRGN, SSPN, SSTR1, STAT2, STAT4, STAT6, STC1, STIM2, STK17A, STK38L, STMN3, STOML2, STYXL1, 
SUFU, SYNPO2, SYNPO2L, TACR2, TAGLN2, TAL1, TBC1D2B, TBC1D9, TBX2, TBX3, TBXA2R, TCEB1, TCF21, TCF3, TCF4, TCF7L1, 
TCP1, TEK, TET2, TET3, TF, TFDP2, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, 
TLR4, TLR5, TLX1, TM2D2, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP2, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF12A, 
TNFRSF14, TNFSF10, TNKS2, TNNT3, TNS2, TPD52L1, TPM3, TPM4, TPO, TRAP1, TRAPPC2L, TRIM22, TRIM9, TRIO, TRPS1, TSHZ3, 
TSPAN15, TSPAN4, TSPAN5, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, TYRO3, UBE2S, UBE2T, UBE3A, UBQLN1, UCHL1, UNC5C, 
URI1, UROD, UROS, UTP4, UTRN, VASH2, VAV2, VBP1, VCL, VCP, VDAC1, VDAC2, VDAC3, VEGFC, VIPR1, VPS37A, VSIG10, 
VSTM2L, VTN, WBSCR22, WEE1, WFS1, WISP1, WISP2, WNT5B, WSCD1, WT1, WT1-AS, XAF1, XK, XRCC6, YBX3, YES1, YPEL5, 
YWHAQ, ZAK, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF217, ZNF423, ZNF703 
malignant solid 
tumor 
ABAT, ABCA8, ABCB1, ABCB7, ABCG1, ABCG2, ABL1, ACADS, ACAT1, ACE, ACO1, ACOT9, ACOX1, ACSL5, ACTN1, ACTR10, ADA, 
ADAM15, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADAR, ADARB1, ADGRB1, ADGRB3, ADGRF5, 
ADGRG1, ADH5, ADK, ADM, ADORA1, ADRA2B, ADRA2C, ADRM1, ADSL, AFAP1, AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, 
AKAP6, AKNA, AKR1B1, AKR7A2, AKT3, ALAD, ALAS1, ALDH1A2, ALDH1A3, ALDH1B1, ALDH2, ALDH7A1, ALDH9A1, ALDOC, ALPL, 
AMOT, ANAPC13, ANGPTL4, ANK3, ANO1, ANPEP, ANTXR2, ANXA1, ANXA11, ANXA3, APBA1, APCDD1, APEX1, AQP3, AR, ARAP3, 
ARHGEF7, ARL5A, ASB5, ATIC, ATP1B3, ATP6V1B2, ATP8B1, AZGP1, BAG1, BAMBI, BASP1, BCL2L13, BCL3, BCOR, BECN1, BEX1, 
BEX2, BEX4, BHLHE40, BIRC3, BLVRA, BLVRB, BMP1, BMP2, BMP4, BMP5, BNIP3, BST2, BTRC, C16orf45, C1orf115, C2orf88, 
C6orf203, CA3, CACNA2D1, CADM1, CADPS, CALCRL, CAMK2N1, CAP2, CAPN5, CAPZA2, CARD16, CASC3, CASP10, CASP2, CASP4, 
CBL, CBS/CBSL, CBX8, CCL11, CCL2, CCNL1, CCT3, CCT4, CCT5, CCT7, CD109, CD200, CD34, CD38, CD40, CD83, CD9, CD93, 
CDC25A, CDC25B, CDC42BPA, CDCA2, CDCA7L, CDH13, CDH5, CDK2, CDKN1C, CDON, CEBPA, CFI, CHD1, CILP, CKB, CKS2, 
CLCN4, CLEC2D, CLGN, CLIC2, CLU, CMIP, CMPK2, CMTM8, CNN1, CNRIP1, CNTFR, CNTNAP1, COBLL1, COL12A1, COL15A1, 
COL27A1, COL6A1, COL6A3, COLEC12, COX17, CPA3, CRELD1, CRIPAK, CRYZ, CSE1L, CSF1, CSF3R, CTF1, CTNNAL1, CUL3, CUX1, 
CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, CYSLTR2, DAB2, DAB2IP, DACH1, 
DACT2, DBI, DCHS1, DDIT4, DDR1, DDR2, DDX58, DENND2A, DFFB, DGAT2, DGKA, DHDDS, DLC1, DLK1, DLL4, DMC1, DNAJC15, 
DNHD1, DNMT1, DNMT3B, DNPH1, DOCK1, DPP4, DPYD, DRG1, DSG2, DSTN, DTNA, DTX1, DUOX1, DUSP1, DUSP2, DUSP6, 
DYNC1I1, DYNLRB1, EBF1, EBF4, EBP, ECHS1, EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EFS, EGFR, EGR1, EGR3, EHHADH, EIF2AK1, 






EPS8, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EXOSC4, EYA1, EYA4, EZR, F11R, F5, FABP5, FAM111A, 
FAM134B, FAM171A1, FAM65C, FAM96B, FANCC, FBLN2, FBXO9, FCGR3A/FCGR3B, FCN3, FDFT1, FGF1, FGF12, FGF9, FGFR3, 
FGFR4, FGL2, FGR, FH, FHIT, FHL3, FKBP3, FLI1, FLT1, FLT4, FOXF1, FPGS, FSTL3, FTO, FURIN, FUT8, FXYD1, FZD1, FZD4, FZD7, 
GABARAPL2, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GAS1, GATA3, GBP1, GBP2, GCDH, GCH1, GFRA1, GGCT, GGPS1, 
GIT1, GLI2, GLO1, GLRX, GLRX2, GLRX3, GNAQ, GNRH1, GOT1, GPAA1, GPI, GPR4, GRIN3A, GSS, GSTM3, GSTM5, GSTO1, GYG2, 
HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HCLS1, HDAC6, HDAC7, HEPH, HEY1, HEYL, HIBCH, HIGD1A, HIST1H1C, HIST1H4H, 
HIST2H2BE, HLA-DOA, HLA-DRA, HMGA1, HMGN2, HN1, HOPX, HOXB2, HSD11B2, HSD17B11, HSPA2, HSPA4, HSPA5, HTRA1, 
ICAM1, ID1, ID2, ID3, IDE, IDH3A, IDO1, IER3, IFIT2, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IKBKB, IL15RA, IL18R1, IL1R1, 
IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, IPO5, IPO7, IQGAP1, IRF1, IRF6, IRF7, ISG20, ITGA6, ITGAV, ITGB3, ITGB4, ITIH5, ITM2A, ITPR1, 
ITPRIPL2, IVD, JAG1, JAG2, JAK2, JARID2, KARS, KAT2A, KAT6A, KAZN, KCNMA1, KCNN3, KCNS3, KDM6B, KDR, KIF1A, KIT, KITLG, 
KLF2, KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, KRT8, L3MBTL3, LACTB, LAGE3, LAMA3, LAMB1, LAPTM4B, LASP1, LAYN, LDB2, 
LDHA, LFNG, LGALS3BP, LGALS9, LHFPL2, LHPP, LIF, LIFR, LIMA1, LIMK2, LINC00152, LIPE, LMO2, LOC102724428/SIK1, LPCAT2, 
LRCH1, LRRK2, LSR, LTBP4, LTF, LTK, LY6E, LYN, LYZ, MAFB, MAGED1, MAL, MALAT1, MAML1, MANF, MAOA, MAP1LC3B, MAP3K1, 
MAP3K8, MAP4K1, MAP4K5, MAPK11, MARCKS, MASP1, MCCC2, MCM4, MDH2, MECOM, MECR, MEOX2, MERTK, METAP2, MGLL, 
MGMT, MICAL2, MICB, MIF, MIPEP, mir-631, MITF, MKKS, MMP14, MOXD1, MPP1, MRPL13, MRPL15, MSC, MST1R, MSX1, MT1E, 
MTCH2, MUM1L1, MUT, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYO7B, MYOZ2, N4BP2L1, N4BP3, NANS, NARS, NCOA3, NDN, 
NDRG1, NDUFB7, NEAT1, NEDD4, NEDD9, NEIL1, NFKB2, NFKBIA, NOS3, NOTCH1, NOTCH3, NOX4, NPIPB3 (includes others), NR0B2, 
NR4A2, NRN1, NT5E, NTRK1, NUDT16, NUMB, NUP37, OCLN, ODC1, OLFML3, OSMR, OSR2, P4HA1, PA2G4, PAFAH1B1, PAICS, 
PAIP1, PALLD, PARK2, PARP14, PCDH1, PCDH12, PCDH7, PCMT1, PCSK5, PDCD1LG2, PDE2A, PDE5A, PDE8B, PDGFB, PDGFD, 
PDGFRA, PDGFRB, PDHB, PDLIM3, PDPN, PDXDC2P, PEAR1, PEBP4, PECAM1, PELI1, PEX11A, PEX19, PFKP, PGK1, PGM1, PHB, 
PHLDA1, PIGT, PIK3C2B, PIK3R1, PIM1, PIN1, PKIA, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLCL1, PLEKHB1, PLIN2, PLIN3, PLPP3, 
PLS3, PLSCR4, PLXDC1, PMAIP1, PNP, PNPLA4, PNPO, PODN, POLB, POSTN, POU5F1, PPID, PPIF, PPIH, PPP1CB, PPP1R3A, 
PPP1R3C, PPP2CA, PRDM1, PRDX1, PRDX2, PREPL, PRIM2, PRKAA2, PRKACB, PRKCH, PRMT1, PRMT5, PRNP, PROSC, PROX1, 
PRPF6, PRRX1, PSMA7, PSMB1, PSMB2, PSMB3, PSMB4, PSMD1, PSMD14, PSMD2, PSMD4, PSME4, PSMF1, PTBP1, PTGER4, 
PTGES, PTGFRN, PTGIS, PTGS1, PTN, PTPN11, PTPN13, PTPRF, PTPRN2, PTX3, PXDN, PXN, RAB11FIP1, RABGGTB, RAD50, 
RAMP1, RAN, RANBP6, RAPGEF1, RAPGEF2, RAPGEF5, RARA, RARG, RASA4, RASSF1, RBFOX1, RBX1, RCAN1, RCAN2, RCHY1, 
RDH10, RECK, REL, RET, REXO2, RFTN1, RGCC, RGL2, RGN, RGS16, RHBDF1, RHBDF2, RHOJ, RIOK2, RIPK1, RNF144A, RNF144B, 
RNF181, RNF20, RNH1, ROBO4, ROR1, RPS4Y1, RRAS2, RREB1, RRM1, RRP12, RSRP1, RUVBL1, S100A8, S100A9, S1PR1, SAMD9, 
SAMD9L, SCAND1, SCARA5, SCD, SCN1B, SDF2L1, SDHD, SEC14L5, SEC61G, SECTM1, SEL1L3, SELE, SEMA3F, SEMA5A, SEMA6B, 
SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIAH2, SIL1, SIRT5, SKI, SKIL, SKP1, SLC16A1, SLC16A3, SLC16A5, SLC23A2, 
SLC25A5, SLC26A10, SLC29A4, SLC2A14, SLC2A3, SLC39A4, SLC8A1, SLFN11, SLIRP, SLIT2, SMAD3, SMAD7, SMO, SMS, SNAI2, 
SNCA, SNCAIP, SND1, SNRPE, SNRPF, SNRPG, SOCS3, SOD1, SOD3, SORT1, SOX13, SOX17, SOX7, SPEN, SPINK5, SPINT2, 
SPOCK2, SPRY1, SRC, SRGN, SSPN, SSTR1, STAT2, STAT4, STAT6, STC1, STIM2, STK17A, STK38L, STMN3, STOML2, STYXL1, 
SUFU, SYNPO2, SYNPO2L, TACR2, TAGLN2, TAL1, TBC1D2B, TBC1D9, TBX2, TBX3, TBXA2R, TCEB1, TCF21, TCF3, TCF4, TCF7L1, 
TCP1, TEK, TET2, TET3, TF, TFDP2, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, 
TLR4, TLR5, TLX1, TM2D2, TM4SF1, TMEM176B, TMPO, TNC, TNF, TNFAIP2, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF12A, 
TNFRSF14, TNFSF10, TNKS2, TNNT3, TNS2, TPD52L1, TPM3, TPM4, TPO, TRAP1, TRAPPC2L, TRIM22, TRIM9, TRIO, TRPS1, TSHZ3, 
TSPAN15, TSPAN4, TSPAN5, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, TYRO3, UBE2S, UBE2T, UBE3A, UBQLN1, UCHL1, UNC5C, 
URI1, UROD, UROS, UTP4, UTRN, VASH2, VAV2, VBP1, VCL, VCP, VDAC1, VDAC2, VDAC3, VEGFC, VIPR1, VPS37A, VSIG10, 
VSTM2L, VTN, WBSCR22, WEE1, WFS1, WISP1, WISP2, WNT5B, WSCD1, WT1, WT1-AS, XAF1, XK, XRCC6, YBX3, YES1, YPEL5, 
YWHAQ, ZAK, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF217, ZNF423, ZNF703 
ABAT, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, ADK, 
ADRA2B, ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, AR, 
ARHGEF7, BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP2, BMP4, BTRC, C6orf203, CACNA2D1, CAPZA2, CASP10, 
CASP2, CBL, CBX8, CCL2, CCNL1, CCT3, CD34, CDC25A, CDC25B, CDH5, CDK2, CEBPA, CHD1, CISD1, CLGN, CLU, CMPK2, CNN1, 
COPS2, CRIPAK, CSE1L, CSF1, CSF3R, CUX1, CX3CL1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DAB2, DACH1, 
DDIT4, DLC1, DPYD, DUSP1, DUSP2, EDN1, EGFR, EGR1, EGR3, EIF2A, EIF2AK1, EIF3H, EIF3K, ENG, ENO1, EP300, EPHA2, EPHA3, 
EPS8, ERBB4, ERCC2, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EYA1, F11R, FABP5, FAM96B, FBXW11, FDFT1, FGF1, FGFR3, 
FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, FTO, FURIN, FZD1, GABARAPL2, GADD45A, GAS1, GATA3, GFRA1, GGCT, GGPS1, GLI2, 
GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HDAC6, HEYL, HIGD1A, 
HIST1H1C, HIST2H2BE, HMGB3, HSPA5, ID1, IDH3A, IER3, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITGB3, ITIH5, ITPR1, 
JAG1, JAG2, JAK2, JMJD1C, KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, 
LIMA1, LMO2, LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, LYN, MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MCM4, 
MECOM, MECR, METAP2, MIF, MKKS, MMP14, MRPL13, MRPL15, MST1R, MT1E, MTCH2, MYC, N4BP3, NANS, NCOA3, NEDD9, 
NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, NR4A2, NT5E, NTRK1, NUMB, ODC1, PALLD, PARK2, PDCD5, PDGFB, PDGFRA, PDGFRB, 
PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, PLA2G2A, PLAU, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, 
POSTN, POU5F1, PPP1CB, PRDM1, PRMT1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTGER4, PTPN11, PTPRF, PXDN, PXN, 
RAB11FIP1, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RHBDF1, RRAS2, RRM1, RRP12, S100A8, S100A9, SCAND1, 
SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SLC23A2, SLC25A5, SLC8A1, SLIRP, SLIT2, SMAD3, SOD1, SOX7, SRC, SSPN, 
STAT6, STMN3, STYXL1, SUPV3L1, TACR2, TAGLN2, TAL1, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TGFB1, THEM4, 
THPO, THRB, TIMP2, TLE1, TLR4, TLR5, TM2D2, TM4SF1, TNC, TNF, TNFRSF10A, TNFSF10, TRIM9, TRPS1, TSHZ3, TSPAN15, 
TUBA4A, TUBA8, TUBB4B, UBE3A, UBQLN1, UCHL1, UTP4, UTRN, VAV2, VBP1, VCL, VDAC2, VDAC3, VEGFC, WEE1, WNT5B, WT1, 
YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, ZNF423, ZNF703 mammary tumor 
ABAT, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, ADK, 
ADRA2B, ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, AR, 
ARHGEF7, BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP2, BMP4, BTRC, C6orf203, CACNA2D1, CAPZA2, CASP10, 
CASP2, CBL, CBX8, CCL2, CCNL1, CCT3, CD34, CDC25A, CDC25B, CDH5, CDK2, CEBPA, CHD1, CISD1, CLGN, CLU, CMPK2, CNN1, 
COPS2, CRIPAK, CSE1L, CSF1, CSF3R, CUX1, CX3CL1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DAB2, DACH1, 
DDIT4, DLC1, DPYD, DUSP1, DUSP2, EDN1, EGFR, EGR1, EGR3, EIF2A, EIF2AK1, EIF3H, EIF3K, ENG, ENO1, EP300, EPHA2, EPHA3, 
EPS8, ERBB4, ERCC2, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EYA1, F11R, FABP5, FAM96B, FBXW11, FDFT1, FGF1, FGFR3, 
FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, FTO, FURIN, FZD1, GABARAPL2, GADD45A, GAS1, GATA3, GFRA1, GGCT, GGPS1, GLI2, 
GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HDAC6, HEYL, HIGD1A, 
HIST1H1C, HIST2H2BE, HMGB3, HSPA5, ID1, IDH3A, IER3, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITGB3, ITIH5, ITPR1, 
JAG1, JAG2, JAK2, JMJD1C, KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, 
LIMA1, LMO2, LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, LYN, MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MCM4, 
MECOM, MECR, METAP2, MIF, MKKS, MMP14, MRPL13, MRPL15, MST1R, MT1E, MTCH2, MYC, N4BP3, NANS, NCOA3, NEDD9, 
NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, NR4A2, NT5E, NTRK1, NUMB, ODC1, PALLD, PARK2, PDCD5, PDGFB, PDGFRA, PDGFRB, 
PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, PLA2G2A, PLAU, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, 
POSTN, POU5F1, PPP1CB, PRDM1, PRMT1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTGER4, PTPN11, PTPRF, PXDN, PXN, 
RAB11FIP1, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RHBDF1, RRAS2, RRM1, RRP12, S100A8, S100A9, SCAND1, 
SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SLC23A2, SLC25A5, SLC8A1, SLIRP, SLIT2, SMAD3, SOD1, SOX7, SRC, SSPN, 
STAT6, STMN3, STYXL1, SUPV3L1, TACR2, TAGLN2, TAL1, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TGFB1, THEM4, 
THPO, THRB, TIMP2, TLE1, TLR4, TLR5, TM2D2, TM4SF1, TNC, TNF, TNFRSF10A, TNFSF10, TRIM9, TRPS1, TSHZ3, TSPAN15, 
TUBA4A, TUBA8, TUBB4B, UBE3A, UBQLN1, UCHL1, UTP4, UTRN, VAV2, VBP1, VCL, VDAC2, VDAC3, VEGFC, WEE1, WNT5B, WT1, 
YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, ZNF423, ZNF703 mammary tumor 
ABAT, ABCB1, ABCB7, ABCG2, ABL1, ACOT9, ADAM15, ADAM23, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADGRF5, ADK, 
ADRA2B, ADRA2C, ADRM1, AGPAT2, AIG1, AKAP12, AKR1B1, AKR7A2, ALDH1A3, ALDOC, ALPL, ANAPC13, ANXA1, ANXA3, AR, 
ARHGEF7, BAG1, BECN1, BEX1, BEX2, BHLHE40, BLVRA, BMP1, BMP2, BMP4, BTRC, C6orf203, CACNA2D1, CAPZA2, CASP10, 
CASP2, CBL, CBX8, CCL2, CCNL1, CCT3, CD34, CDC25A, CDC25B, CDH5, CDK2, CEBPA, CHD1, CISD1, CLGN, CLU, CMPK2, CNN1, 




DDIT4, DLC1, DPYD, DUSP1, DUSP2, EDN1, EGFR, EGR1, EGR3, EIF2A, EIF2AK1, EIF3H, EIF3K, ENG, ENO1, EP300, EPHA2, EPHA3, 
EPS8, ERBB4, ERCC2, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EYA1, F11R, FABP5, FAM96B, FBXW11, FDFT1, FGF1, FGFR3, 
FGFR4, FGR, FHL3, FLT1, FLT4, FSTL3, FTO, FURIN, FZD1, GABARAPL2, GADD45A, GAS1, GATA3, GFRA1, GGCT, GGPS1, GLI2, 
GLO1, GNRH1, GPR4, GRIN3A, GSTM3, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HCCS, HDAC6, HEYL, HIGD1A, 
HIST1H1C, HIST2H2BE, HMGB3, HSPA5, ID1, IDH3A, IER3, IGFBP2, IGFBP6, IL27RA, IL33, IL6, IRF1, ITGAV, ITGB3, ITIH5, ITPR1, 
JAG1, JAG2, JAK2, JMJD1C, KARS, KDR, KIT, KLF4, KLF6, KLF8, KMT2C, KMT2D, KRT8, L3MBTL3, LAGE3, LAMA3, LAMB1, LIF, LIFR, 
LIMA1, LMO2, LOC102724428/SIK1, LPCAT2, LRRK2, LSR, LTBP4, LYN, MALAT1, MAP1LC3B, MAP3K1, MAP3K8, MCCC2, MCM4, 
MECOM, MECR, METAP2, MIF, MKKS, MMP14, MRPL13, MRPL15, MST1R, MT1E, MTCH2, MYC, N4BP3, NANS, NCOA3, NEDD9, 
NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, NR4A2, NT5E, NTRK1, NUMB, ODC1, PALLD, PARK2, PDCD5, PDGFB, PDGFRA, PDGFRB, 
PDPN, PECAM1, PELI1, PEX19, PGK1, PGM1, PIGT, PIK3R1, PIM1, PIN1, PLA2G2A, PLAU, PLIN2, PMAIP1, PNPLA4, PNPO, POLB, 
POSTN, POU5F1, PPP1CB, PRDM1, PRMT1, PROSC, PROX1, PSMB4, PSMD4, PTBP1, PTGER4, PTPN11, PTPRF, PXDN, PXN, 
RAB11FIP1, RARA, RARG, RASSF1, RBX1, RECK, REL, RET, REXO2, RHBDF1, RRAS2, RRM1, RRP12, S100A8, S100A9, SCAND1, 
SELE, SEMA6B, SERPINE1, SFRP1, SIAH2, SIL1, SLC23A2, SLC25A5, SLC8A1, SLIRP, SLIT2, SMAD3, SOD1, SOX7, SRC, SSPN, 
STAT6, STMN3, STYXL1, SUPV3L1, TACR2, TAGLN2, TAL1, TBC1D9, TBX2, TBX3, TCEB1, TCP1, TEK, TET2, TET3, TGFB1, THEM4, 
THPO, THRB, TIMP2, TLE1, TLR4, TLR5, TM2D2, TM4SF1, TNC, TNF, TNFRSF10A, TNFSF10, TRIM9, TRPS1, TSHZ3, TSPAN15, 
TUBA4A, TUBA8, TUBB4B, UBE3A, UBQLN1, UCHL1, UTP4, UTRN, VAV2, VBP1, VCL, VDAC2, VDAC3, VEGFC, WEE1, WNT5B, WT1, 
YES1, YPEL5, YWHAQ, ZFP36, ZFP36L2, ZNF423, ZNF703 
ABCB1, ABHD3, ABHD5, ADCYAP1R1, ADORA1, ADRBK2, AGPAT2, AGTR1, AGTR2, AKR1B1, AKR7A2, ALDH2, ALDOC, ANXA1, 
APLN, APLNR, AVPR1A, B3GALNT1, B3GNT8, B4GAT1, BMP2, BMP5, CCL2, CD40, CEBPA, CHPF, CHPT1, CHST1, CHSY1, COQ2, 
COQ3, CS, CSF1, CX3CL1, CXCL3, CXCL8, DBI, DCXR, DGAT2, DIO2, DLK1, DPM3, DUSP6, EDN1, ENPP2, EP300, ESRRG, FABP5, 
FN3K, FUCA2, FUT1, FUT8, GBE1, GCLC, GFPT2, GLCE, GLO1, GM2A, GNAQ, GNG2, GNPDA1, GNRH1, GOT1, GPAA1, GPAM, GPI, 
GRB10, GRK5, GSTO1, GYG1, HAGH, HBEGF, HK1, HYAL2, ICAM1, IKBKB, IL6, INPP5D, INPP5E, ITGAV, JAK2, KIT, LARGE, LIPE, LTF, 
LYN, MAN2A1, MIF, MYC, MYD88, NANS, NGF, NR4A2, NTRK1, OAS1, PCDH12, PCYT2, PDE3B, PDGFB, PDGFRB, PFKP, PGK1, 
PGM1, PHKB, PIGP, PIGU, PIK3C2A, PIK3C2B, PIK3R1, PIKFYVE, PLA1A, PLA2G2A, PLA2G4C, PLAU, PLCB1, PLCB3, PLCG1, PLCG2, 
PLSCR1, PMM1, PPP1CB, PPP1R3A, PPP1R3C, PRDX2, PRKAA1, PRKAA2, PTGER4, PTGES3, PTGFRN, PTH1R, PXYLP1, RAB27A, 
RENBP, RGN, S1PR1, S1PR2, SCD, SCD5, SERINC5, SFRP1, SLC16A3, SLC23A2, SMAD3, SNCA, SOCS3, SOD3, SORD, ST3GAL5, 




ACAA2, ACADSB, ACOT9, ADA, ADCY4, ADCYAP1R1, ADK, ADM, ADRBK2, ADSL, AGTR1, AGTR2, AK3, AK4, AKAP12, AKAP6, ALDH2, 
ALDH6A1, AMPD2, APLN, APLNR, APLP1, ATIC, ATP1A2, ATP5F1, ATP5H, ATP5L, AVPR2, BMP4, CALCRL, CASP2, CBS/CBSL, CCL2, 
CMPK2, COX8A, CRHR2, CS, CXCR4, CYP1B1, DBI, DCXR, DNMT1, DNMT3B, DPYD, EDN1, EHHADH, ENTPD1, ENTPD2, EPB41L2, 
FHIT, FMO2, FPGS, GABBR1, GAMT, GBAS, GCDH, GNAQ, GNRH1, GPAM, GPD1L, GPR161, GPR4, GUCY1A2, HAND1, HMGCL, 
HPRT1, IDH3A, IDH3B, IL6, ITPA, MAP1LC3B, MCCC2, MDH2, ME1, MLYCD, MSRA, MYC, NADP, NDUFAF1, NGF, NME5, NOS3, 
NOTCH3, NPR1, NT5E, NUCB2, NUDT1, NUDT16, OAS1, OAS2, OAS3, OCLN, OLA1, OPA1, OXER1, PALM, PANK1, PARK2, PDE2A, 
PDE3B, PDE4C, PDE5A, PDE9A, PDHA1, PGK1, PID1, PNP, PPCS, PPIF, PRKAA2, PRNP, PTGDR, PTGER4, PTGIS, PTGS1, PTH1R, 
RAMP1, RAMP2, RAMP3, REXO2, RGS19, RRM1, SIRT5, SLC23A2, SLC25A12, SLC25A5, SOCS3, SOD1, SUCLA2, SUCLG1, SUCLG2, 





ACO1, ADAM15, ADAMTS4, ADAMTS9, ADM, ADRM1, AGAP2, AGTR1, AMPD2, ANK2, ANPEP, ANXA1, APEH, APEX1, APLP1, APOB, 
ARHGEF1, ARIH2, ATP1B2, ATP1B3, AZGP1, AZIN1, BAG1, BAG3, BCL3, BMP1, BMP2, BTRC, CASC3, CASP10, CASP2, CASP4, 
CASP7, CAV3, CBS/CBSL, CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8, CHP1, CLU, CNOT4, COX10, CPA3, CPEB3, CSF1, CTSO, 
CUL2, CYFIP2, CYP1B1, DAB2IP, DDX6, DEPTOR, DERL1, DLD, DNMT1, DPM3, DPP4, ECSCR, EDEM1, EDN1, EGFR, EIF2A, EIF2AK1, 
EIF2B3, EIF2S1, EIF3D, EIF3H, EIF3I, EIF3K, EIF3M, EIF6, ENPEP, EP300, ERN1, ERRFI1, F5, FAF1, FAM129A, FARSB, FBXO32, 
FBXW11, FGFR4, FGL2, FGR, FURIN, FXR1, GATB, GNAQ, HBS1L, HDAC6, HOMER2, HSPA5, HTRA1, ICAM1, IDE, IER3, IGF2BP2, 
IGFBP2, IKBKB, IL6, JAK2, KAT2A, KIAA0368, KLF2, L2HGDH, LDLR, LGMN, LIF, LPCAT1, LSR, LTBP4, LYN, MALAT1, MALT1, MAP3K8, 
METAP1, METAP2, MIPEP, MMP14, MRPL12, MRPL15, MRPL2, MRPL3, MRPL57, MSX1, MT3, MYC, MYD88, NAALAD2, NDEL1, 
NDFIP1, NECAB3, NEDD4, NLN, NOTCH1, NTN1, NUDT16, ODC1, PAIP1, PAIP2, PARK2, PARK7, PARL, PCSK5, PERP, PEX19, PHB, 
PHLPP2, PIK3R1, PIM1, PIN1, PJA1, PLAU, PLAUR, PLPP3, PMPCA, PPP2CA, PPP2R3A, PRKAA1, PRNP, PSENEN, PSMB3, PSMC2, 
PSMC4, PSMD14, PSMD2, PSMD8, PSMF1, PTBP1, PTPN11, QRSL1, RAPGEF3, RARA, RASSF1, RGS19, RIDA, RNF20, RNF8, 
RPS27L, RPS4Y1, S100A9, SAMD9L, SARS, SERPINE1, SFRP1, SIAH2, SKI, SMAD3, SMAD7, SMO, SNCA, SNF8, SNX3, SOCS3, 
SOD1, SOX17, SPINK5, SRC, ST6GALNAC3, STAT6, SUFU, SUGT1, SUMO1, TBC1D10A, TCF3, TCIRG1, TCP1, TF, TGFB1, THPO, 
TIMP2, TMEM88, TNF, TNFAIP3, TNFSF10, TOMM7, TRABD2A, TRIM63, UBA3, UBE2D1, UBE2H, UBE2L3, UBE3A, UBR1, UCHL1, 
UFD1L, UFSP2, UPF3A, USE1, USP11, USP13, USP18, VCP, VIP, VPS35, VTN, WFS1, WT1, ZFP36, ZFP36L1, ZFPM2 
metabolism of 
protein 
ABCB1, ABL1, ACTR10, ADAM15, ADAR, ADGRF5, ADM, AIM1, AKAP12, AKIRIN2, AKT3, ALPL, ANGPTL4, ANK3, ANPEP, ANXA1, AR, 
ASAH1, ATIC, B4GAT1, BEX1, BEX4, BHLHE41, BMP2, BMP4, CASP10, CCL2, CD40, CD9, CDC25A, CDCA7L, CHD1, CLGN, CLU, 
CNN1, COL6A3, COLEC12, CRYZ, CSE1L, CSF1, CSRP3, CUX1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DAB2IP, 
DDR1, DDR2, DDX58, DLC1, DNMT1, DOCK4, DPYD, DSG2, DUSP6, DYNLRB1, EDN1, EDNRB, EFS, EGFR, EMP1, ENG, ENPP2, 
EPAS1, EPB41L3, EPHA2, EPHB4, ERBB4, ERCC2, ESR1, ESRRG, EZR, FABP5, FAF1, FCGR3A/FCGR3B, FDFT1, FGF1, FGFR3, 
FGFR4, FGR, FLT1, FLT4, FOXF1, FPGS, FSTL3, FUT8, FZD7, GCH1, GGPS1, GIT1, GLRX, GNRH1, GPI, GSTM3, GYG2, HCLS1, 
HDAC6, HDAC7, HLX, HMGA1, HTRA1, ICAM1, ICOSLG/LOC102723996, ID2, IGFBP2, IKBKB, IL15RA, IL2RB, IL33, IL4R, IL6, IP6K2, 
IRF1, IRF7, ITGA6, ITGAV, ITGB3, ITGB4, JAG1, JAK2, KCNN3, KDR, KIT, KLF6, KLF8, KRT8, LAMA3, LGALS9, LOC102724428/SIK1, 
LTF, LYN, MAFB, MALAT1, MAP4K5, MAPK11, MGMT, MIF, MITF, MLLT4, MMP14, MSC, MST1R, MSX1, MX1, MYC, MYOZ2, NCOA3, 
NDRG1, NEDD9, NFKBIA, NOS3, NOTCH1, NRN1, NT5E, NTN1, NTRK1, NUMB, OLFML3, PAFAH1B1, PDCD5, PDGFRA, PDGFRB, 
PDLIM3, PECAM1, PHB, PIK3R1, PIK3R3, PLAU, PLAUR, PLPP3, PLS3, PLSCR4, POLB, PRDX2, PRMT1, PRNP, PROX1, PRRX1, 
PTGS1, PTX3, PXN, RARG, RASSF1, RECK, RET, RNF144B, RNH1, ROR1, RRM1, SCD, SEC61G, SECTM1, SEL1L3, SELE, SERPINE1, 
SFRP1, SKI, SKIL, SLC16A3, SLIT2, SMAD3, SMAD7, SMO, SNAI2, SND1, SOCS3, SOD3, SRC, SSTR1, STAT6, SYNPO2L, TCF21, TEK, 
TFPI, TGFB1, TGFB3, THBD, THRB, TLX1, TM4SF1, TNF, TNFRSF10A, TNFRSF11B, TNFRSF12A, TRAF4, TRIM9, TUBA4A, TUBA8, 
TUBB4B, VAV2, VEGFC, WISP1, YES1, ZFP36, ZFP36L2 metastasis 
ABCB1, ABL1, ACTR10, ADAM15, ADAR, ADGRF5, ADM, AIM1, AKAP12, AKIRIN2, AKT3, ALPL, ANGPTL4, ANK3, ANPEP, ANXA1, AR, 
ASAH1, ATIC, B4GAT1, BEX1, BEX4, BHLHE41, BMP2, BMP4, CASP10, CCL2, CD40, CD9, CDC25A, CDCA7L, CHD1, CLGN, CLU, 
CNN1, COL6A3, COLEC12, CRYZ, CSE1L, CSF1, CSRP3, CUX1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DAB2IP, 
DDR1, DDR2, DDX58, DLC1, DNMT1, DOCK4, DPYD, DSG2, DUSP6, DYNLRB1, EDN1, EDNRB, EFS, EGFR, EMP1, ENG, ENPP2, 
EPAS1, EPB41L3, EPHA2, EPHB4, ERBB4, ERCC2, ESR1, ESRRG, EZR, FABP5, FAF1, FCGR3A/FCGR3B, FDFT1, FGF1, FGFR3, 
FGFR4, FGR, FLT1, FLT4, FOXF1, FPGS, FSTL3, FUT8, FZD7, GCH1, GGPS1, GIT1, GLRX, GNRH1, GPI, GSTM3, GYG2, HCLS1, 
HDAC6, HDAC7, HLX, HMGA1, HTRA1, ICAM1, ICOSLG/LOC102723996, ID2, IGFBP2, IKBKB, IL15RA, IL2RB, IL33, IL4R, IL6, IP6K2, 
IRF1, IRF7, ITGA6, ITGAV, ITGB3, ITGB4, JAG1, JAK2, KCNN3, KDR, KIT, KLF6, KLF8, KRT8, LAMA3, LGALS9, LOC102724428/SIK1, 
LTF, LYN, MAFB, MALAT1, MAP4K5, MAPK11, MGMT, MIF, MITF, MLLT4, MMP14, MSC, MST1R, MSX1, MX1, MYC, MYOZ2, NCOA3, 
NDRG1, NEDD9, NFKBIA, NOS3, NOTCH1, NRN1, NT5E, NTN1, NTRK1, NUMB, OLFML3, PAFAH1B1, PDCD5, PDGFRA, PDGFRB, 
PDLIM3, PECAM1, PHB, PIK3R1, PIK3R3, PLAU, PLAUR, PLPP3, PLS3, PLSCR4, POLB, PRDX2, PRMT1, PRNP, PROX1, PRRX1, 
PTGS1, PTX3, PXN, RARG, RASSF1, RECK, RET, RNF144B, RNH1, ROR1, RRM1, SCD, SEC61G, SECTM1, SEL1L3, SELE, SERPINE1, 
SFRP1, SKI, SKIL, SLC16A3, SLIT2, SMAD3, SMAD7, SMO, SNAI2, SND1, SOCS3, SOD3, SRC, SSTR1, STAT6, SYNPO2L, TCF21, TEK, 
TFPI, TGFB1, TGFB3, THBD, THRB, TLX1, TM4SF1, TNF, TNFRSF10A, TNFRSF11B, TNFRSF12A, TRAF4, TRIM9, TUBA4A, TUBA8, 
TUBB4B, VAV2, VEGFC, WISP1, YES1, ZFP36, ZFP36L2 metastasis 
CCL2, CXCR4, FGFR3, FGFR4, FLT1, FLT4, IGFBP2, IL15RA, IL6, KDR, KIT, MST1R, MX1, NDRG1, PDGFRA, PDGFRB, PLAU, PLAUR, 
PRNP, RET, SERPINE1 metastasis of liver 
CCL2, CXCR4, FGFR3, FGFR4, FLT1, FLT4, IGFBP2, IL15RA, IL6, KDR, KIT, MST1R, MX1, NDRG1, PDGFRA, PDGFRB, PLAU, PLAUR, 
PRNP, RET, SERPINE1 metastasis of liver 
CCL2, CXCR4, FGFR3, FGFR4, FLT1, FLT4, IGFBP2, IL15RA, IL6, KDR, KIT, MST1R, MX1, NDRG1, PDGFRA, PDGFRB, PLAU, PLAUR, 
PRNP, RET, SERPINE1 metastasis of liver 
CCL2, CXCR4, FGFR3, FGFR4, FLT1, FLT4, IGFBP2, IL15RA, IL6, KDR, KIT, MST1R, MX1, NDRG1, PDGFRA, PDGFRB, PLAU, PLAUR, 




ALPL, AR, DLC1, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, IRF7, KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, RET, 
TUBA4A, TUBA8, TUBB4B 
metastatic bone 
cancer 
ALPL, AR, DLC1, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, IRF7, KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, RET, 
TUBA4A, TUBA8, TUBB4B 
metastatic bone 
cancer 
ALPL, AR, DLC1, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, IRF7, KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, RET, 
TUBA4A, TUBA8, TUBB4B 
metastatic bone 
cancer 
ALPL, AR, DLC1, EPHA2, FDFT1, FGFR3, FGFR4, FLT1, FLT4, GGPS1, IRF7, KCNN3, KDR, KIT, NT5E, PDGFRA, PDGFRB, RET, 
TUBA4A, TUBA8, TUBB4B 
metastatic bone 
cancer 
ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, GCH1, 
GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, NTRK1, OLFML3, 
PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, SECTM1, SEL1L3, SERPINE1, SLC16A3, 
SMAD3, SYNPO2L, TCF21, TEK, TFPI, TM4SF1, TNFRSF11B, TRIM9, VEGFC, ZFP36L2 
metastatic 
colorectal cancer 
ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, GCH1, 
GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, NTRK1, OLFML3, 
PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, SECTM1, SEL1L3, SERPINE1, SLC16A3, 
SMAD3, SYNPO2L, TCF21, TEK, TFPI, TM4SF1, TNFRSF11B, TRIM9, VEGFC, ZFP36L2 
metastatic 
colorectal cancer 
ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, GCH1, 
GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, NTRK1, OLFML3, 
PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, SECTM1, SEL1L3, SERPINE1, SLC16A3, 
SMAD3, SYNPO2L, TCF21, TEK, TFPI, TM4SF1, TNFRSF11B, TRIM9, VEGFC, ZFP36L2 
metastatic 
colorectal cancer 












ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERBB4, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, 
GCH1, GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, NTRK1, 
OLFML3, PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, RRM1, SECTM1, SEL1L3, SERPINE1, 




ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERBB4, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, 
GCH1, GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, NTRK1, 
OLFML3, PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, RRM1, SECTM1, SEL1L3, SERPINE1, 




ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERBB4, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, 
GCH1, GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, NTRK1, 
OLFML3, PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, RRM1, SECTM1, SEL1L3, SERPINE1, 


































ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERBB4, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, 
GCH1, GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, JAK2, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, 
NTRK1, OLFML3, PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, RRM1, SECTM1, SEL1L3, 






ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERBB4, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, 
GCH1, GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, JAK2, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, 
NTRK1, OLFML3, PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, RRM1, SECTM1, SEL1L3, 






ABL1, AIM1, ANK3, ANPEP, BEX1, BEX4, CCL2, CD9, CLGN, CLU, COL6A3, COLEC12, CRYZ, CSE1L, CXCL12, DDR2, DPYD, DSG2, 
DUSP6, EFS, EGFR, EMP1, ENPP2, EPB41L3, EPHA2, ERBB4, ERCC2, FCGR3A/FCGR3B, FGF1, FLT1, FLT4, FOXF1, FSTL3, FZD7, 
GCH1, GLRX, GYG2, HCLS1, HTRA1, ICAM1, ID2, IL6, JAG1, JAK2, KDR, KIT, LAMA3, MAFB, MAPK11, MSC, MSX1, MYOZ2, NRN1, 
NTRK1, OLFML3, PDGFRA, PDGFRB, PDLIM3, PLAU, PLPP3, PLS3, PLSCR4, PRNP, PRRX1, PTX3, RET, RRM1, SECTM1, SEL1L3, 




































ABCB1, ABL1, ACTR10, ADAR, AIM1, ALPL, ANK3, ANPEP, AR, ATIC, BEX1, BEX4, CASP10, CCL2, CD9, CHD1, CLGN, CLU, COL6A3, 
COLEC12, CRYZ, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DDR1, DDR2, DLC1, DPYD, DSG2, DUSP6, DYNLRB1, EDN1, EFS, EGFR, 
EMP1, ENPP2, EPB41L3, EPHA2, ERBB4, ERCC2, ESR1, ESRRG, FCGR3A/FCGR3B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FLT1, FLT4, 
FOXF1, FSTL3, FZD7, GCH1, GGPS1, GLRX, GNRH1, GSTM3, GYG2, HCLS1, HTRA1, ICAM1, ID2, IGFBP2, IL15RA, IL2RB, IL6, IRF7, 
JAG1, JAK2, KCNN3, KDR, KIT, KLF6, KLF8, LAMA3, LOC102724428/SIK1, MAFB, MALAT1, MAP4K5, MAPK11, MITF, MMP14, MSC, 
MST1R, MSX1, MX1, MYOZ2, NDRG1, NRN1, NT5E, NTRK1, OLFML3, PAFAH1B1, PDGFRA, PDGFRB, PDLIM3, PLAU, PLAUR, PLPP3, 
PLS3, PLSCR4, POLB, PRNP, PRRX1, PTX3, RARG, RASSF1, RET, RNF144B, RNH1, RRM1, SCD, SEC61G, SECTM1, SEL1L3, 
SERPINE1, SFRP1, SLC16A3, SMAD3, SMO, SSTR1, SYNPO2L, TCF21, TEK, TFPI, TGFB1, TGFB3, TM4SF1, TNFRSF10A, 
TNFRSF11B, TRIM9, TUBA4A, TUBA8, TUBB4B, VEGFC, ZFP36, ZFP36L2 
metastatic solid 
tumor 
ABCB1, ABL1, ACTR10, ADAR, AIM1, ALPL, ANK3, ANPEP, AR, ATIC, BEX1, BEX4, CASP10, CCL2, CD9, CHD1, CLGN, CLU, COL6A3, 
COLEC12, CRYZ, CSE1L, CSF1, CXCL12, CXCL8, CXCR4, DDR1, DDR2, DLC1, DPYD, DSG2, DUSP6, DYNLRB1, EDN1, EFS, EGFR, 
EMP1, ENPP2, EPB41L3, EPHA2, ERBB4, ERCC2, ESR1, ESRRG, FCGR3A/FCGR3B, FDFT1, FGF1, FGFR3, FGFR4, FGR, FLT1, FLT4, 
FOXF1, FSTL3, FZD7, GCH1, GGPS1, GLRX, GNRH1, GSTM3, GYG2, HCLS1, HTRA1, ICAM1, ID2, IGFBP2, IL15RA, IL2RB, IL6, IRF7, 
JAG1, JAK2, KCNN3, KDR, KIT, KLF6, KLF8, LAMA3, LOC102724428/SIK1, MAFB, MALAT1, MAP4K5, MAPK11, MITF, MMP14, MSC, 
MST1R, MSX1, MX1, MYOZ2, NDRG1, NRN1, NT5E, NTRK1, OLFML3, PAFAH1B1, PDGFRA, PDGFRB, PDLIM3, PLAU, PLAUR, PLPP3, 
PLS3, PLSCR4, POLB, PRNP, PRRX1, PTX3, RARG, RASSF1, RET, RNF144B, RNH1, RRM1, SCD, SEC61G, SECTM1, SEL1L3, 
SERPINE1, SFRP1, SLC16A3, SMAD3, SMO, SSTR1, SYNPO2L, TCF21, TEK, TFPI, TGFB1, TGFB3, TM4SF1, TNFRSF10A, 
TNFRSF11B, TRIM9, TUBA4A, TUBA8, TUBB4B, VEGFC, ZFP36, ZFP36L2 
metastatic solid 
tumor 
ABL1, ACAP2, ACE, ACKR1, ACP1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, ADM, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, 
AKAP12, ANGPTL4, ANK3, ANP32A, ANPEP, APBA1, AR, ARHGAP24, ARHGAP32, ARHGAP33, ARHGAP4, ARHGEF25, ARHGEF4, 
ARHGEF7, ARHGEF9, ARL3, ATE1, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BASP1, BBS2, BCL6B, BECN1, BMP2, BST2, C16orf45, 
C1QA, CACNA1H, CAV3, CBL, CCDC113, CCDC8, CCL2, CD2AP, CD9, CDC25B, CDC42BPA, CDC42EP1, CDC42EP2, CDH13, CEP70, 
CETN2, CHP1, CKAP2, CKB, CLMN, CLU, CNTNAP1, CRIPT, CSF1, CTNND2, CXCL12, CXCL8, CXCR4, CYFIP1, DAB2IP, DBN1, 
DCTN1, DDAH1, DDR1, DGKG, DKK3, DLL4, DOCK1, DOCK4, DPYSL3, DPYSL4, DYNLT1, DZIP1, EFNA5, EFNB1, EFNB2, EGFR, 
EGR1, EGR3, ELMO1, EML2, EML4, ENG, EP300, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, ERG, ERN1, ESR1, EZR, FAM107A, 
FES, FGF1, FGR, FHIT, FKBP4, FLT1, FLT4, FTO, FUT8, GAB1, GAS2L1, GATA3, GFRA1, GIT1, GNRH1, GRASP, GRIN3A, GRK5, 
HDAC6, HPRT1, ICAM1, ID1, IDE, IFT43, IKBKB, IL1R1, IL6, INPP5D, IQGAP1, ISLR2, ITGA6, ITGB3, ITGB4, ITPR1, KCTD17, KDR, 
KIF1BP, KIT, KITLG, KLF2, KLF7, KLHL41, KPNA1, LAMB1, LASP1, LCP2, LDLR, LIFR, LIMK2, LMX1B, LOC102724428/SIK1, LRPAP1, 
LRRK2, LTF, LYN, LZTS1, MAOA, MAP3K1, MAP7D3, MARCKS, MARK1, MGLL, MKKS, MPZ, MRAS, MT3, MTMR12, MTUS2, MYC, 
MYD88, MYO10, MYO16, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NDRG1, NEK3, NFATC4, NFKBIA, NGF, NME5, NOTCH1, 
NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PAFAH1B1, PALLD, PALM, PARK2, PCM1, PDGFB, PDGFRA, PDGFRB, PDPN, 
PEX14, PIK3C2A, PIK3R1, PIN1, PLAU, PLAUR, PLCG2, PLD2, PLEKHG4, PLEKHO1, PLK3, PLXND1, PPP1R9B, PPP2CA, PREX1, 
PREX2, PRKAA2, PRKACB, PRKCH, PRKY, PRMT1, PRNP, PTN, PTPN11, PTPRF, PVRL1, PXN, RAB17, RAB2A, RAB3IP, RAN, 
RAPGEF2, RAPGEF3, RAPH1, RASSF1, RET, RHOD, ROBO3, ROR1, ROR2, RTN3, S1PR1, S1PR2, SCN1B, SCN4B, SEMA3F, SEMA5A, 
SERPINE1, SGK1, SH2D3C, SKIL, SLC9A3R2, SLIT2, SNAP29, SNCA, SNX2, SOD1, SPAG16, SPATA13, SRC, SS18L1, STIM2, STK38L, 
STMN3, STX3, SUMO1, TACC1, TBC1D7, TGFB1, TGFB3, THBD, TIAM1, TLR4, TM4SF1, TMEM237, TMEM67, TNC, TNF, TNFRSF12A, 
TNFRSF21, TPM3, TRIM9, TRPV2, TTLL1, TUBA4A, TUBA8, TXNRD1, UBE3A, UCHL1, UNC5B, UXT, VANGL2, VAPA, VAV2, VCL, VIP, 
VTN, WEE1, WISP2, ZDHHC8, ZNF335, ZSWIM6 
microtubule 
dynamics 
ABL1, ACAP2, ACE, ACKR1, ACP1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, ADM, AFG3L2, AGAP2, AGRN, AGTPBP1, AGTR2, 
AKAP12, ANGPTL4, ANK3, ANP32A, ANPEP, APBA1, AR, ARHGAP24, ARHGAP32, ARHGAP33, ARHGAP4, ARHGEF25, ARHGEF4, 
ARHGEF7, ARHGEF9, ARL3, ATE1, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BASP1, BBS2, BCL6B, BECN1, BMP2, BST2, C16orf45, 
C1QA, CACNA1H, CAV3, CBL, CCDC113, CCDC8, CCL2, CD2AP, CD9, CDC25B, CDC42BPA, CDC42EP1, CDC42EP2, CDH13, CEP70, 
CETN2, CHP1, CKAP2, CKB, CLMN, CLU, CNTNAP1, CRIPT, CSF1, CTNND2, CXCL12, CXCL8, CXCR4, CYFIP1, DAB2IP, DBN1, 
DCTN1, DDAH1, DDR1, DGKG, DKK3, DLL4, DOCK1, DOCK4, DPYSL3, DPYSL4, DYNLT1, DZIP1, EFNA5, EFNB1, EFNB2, EGFR, 
EGR1, EGR3, ELMO1, EML2, EML4, ENG, EP300, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, ERG, ERN1, ESR1, EZR, FAM107A, 
FES, FGF1, FGR, FHIT, FKBP4, FLT1, FLT4, FTO, FUT8, GAB1, GAS2L1, GATA3, GFRA1, GIT1, GNRH1, GRASP, GRIN3A, GRK5, 
HDAC6, HPRT1, ICAM1, ID1, IDE, IFT43, IKBKB, IL1R1, IL6, INPP5D, IQGAP1, ISLR2, ITGA6, ITGB3, ITGB4, ITPR1, KCTD17, KDR, 
KIF1BP, KIT, KITLG, KLF2, KLF7, KLHL41, KPNA1, LAMB1, LASP1, LCP2, LDLR, LIFR, LIMK2, LMX1B, LOC102724428/SIK1, LRPAP1, 
LRRK2, LTF, LYN, LZTS1, MAOA, MAP3K1, MAP7D3, MARCKS, MARK1, MGLL, MKKS, MPZ, MRAS, MT3, MTMR12, MTUS2, MYC, 
MYD88, MYO10, MYO16, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NDRG1, NEK3, NFATC4, NFKBIA, NGF, NME5, NOTCH1, 
NPTXR, NRN1, NRTN, NTN1, NTRK1, NUMB, OPA1, PAFAH1B1, PALLD, PALM, PARK2, PCM1, PDGFB, PDGFRA, PDGFRB, PDPN, 
PEX14, PIK3C2A, PIK3R1, PIN1, PLAU, PLAUR, PLCG2, PLD2, PLEKHG4, PLEKHO1, PLK3, PLXND1, PPP1R9B, PPP2CA, PREX1, 
PREX2, PRKAA2, PRKACB, PRKCH, PRKY, PRMT1, PRNP, PTN, PTPN11, PTPRF, PVRL1, PXN, RAB17, RAB2A, RAB3IP, RAN, 
RAPGEF2, RAPGEF3, RAPH1, RASSF1, RET, RHOD, ROBO3, ROR1, ROR2, RTN3, S1PR1, S1PR2, SCN1B, SCN4B, SEMA3F, SEMA5A, 
SERPINE1, SGK1, SH2D3C, SKIL, SLC9A3R2, SLIT2, SNAP29, SNCA, SNX2, SOD1, SPAG16, SPATA13, SRC, SS18L1, STIM2, STK38L, 
STMN3, STX3, SUMO1, TACC1, TBC1D7, TGFB1, TGFB3, THBD, TIAM1, TLR4, TM4SF1, TMEM237, TMEM67, TNC, TNF, TNFRSF12A, 
TNFRSF21, TPM3, TRIM9, TRPV2, TTLL1, TUBA4A, TUBA8, TXNRD1, UBE3A, UCHL1, UNC5B, UXT, VANGL2, VAPA, VAV2, VCL, VIP, 
VTN, WEE1, WISP2, ZDHHC8, ZNF335, ZSWIM6 
microtubule 
dynamics 
ADAM15, AKT3, CBL, CCL2, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DDR1, DPP4, DSG2, DUSP1, EGFR, EZR, FGFR4, FLT1, 
HBEGF, IL6, IQGAP1, KDR, KLF4, LYN, MAP2K5, MAP3K1, MGLL, MIF, MMP14, MST1R, NEDD9, NFKBIA, PAFAH1B1, PDGFD, PLAU, 
PLAUR, PROX1, PTPN11, PXN, RAPGEF3, RET, SELE, SERPINE1, SFRP1, SH3BP4, SIAH2, SLIT2, SNAI2, SOX7, SPRY2, SRC, TGFB1, 
THRB, TIAM1, TM4SF1, TNC, WISP1, WISP2 
migration of 
cancer cells 
ABI3, ABL1, ACKR1, ACP1, ACVRL1, ADA, ADAM15, ADAM33, ADARB1, ADGRA2, ADGRB1, ADGRF5, ADGRG1, ADI1, ADM, ADORA1, 
AFAP1, AGAP2, AGGF1, AGTR2, AKAP12, AKT3, AMOT, ANGPTL4, ANPEP, ANXA1, ANXA3, APBA1, APLN, APOB, AQP3, AR, ARAP3, 
ARHGAP1, ARHGAP21, ARHGAP24, ARHGAP4, ARHGEF1, ARHGEF4, ARHGEF7, ASAP2, ASNS, ATE1, ATG3, B4GAT1, BAG1, BAG3, 
BCL3, BECN1, BHLHE40, BHLHE41, BMP2, BMP4, BST2, CALCRL, CAMK2D, CARD10, CBL, CBS/CBSL, CCL11, CCL2, CD200, CD34, 
CD38, CD40, CD9, CD93, CDC25B, CDC42BPA, CDC42EP1, CDH13, CDH5, CEBPA, CHRD, CHST1, CITED2, CLCN4, CLU, CMKLR1, 
CMTM8, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, 




DOC2B, DOCK1, DOCK4, DOCK8, DPP4, DPYSL3, DSG2, DTX1, DUSP1, DUSP6, DYRK1B, EBF1, EBF2, EBF3, EDN1, EDNRB, EFNA5, 
EFNB1, EFNB2, EFS, EGFR, EGLN3, EGR1, EGR2, ELF4, ELK3, ELMO1, ELP3, ENG, ENPP2, EPAS1, EPHA2, EPHA3, EPHB4, EPS8, 
ERBB4, ERF, ERG, ERRFI1, ESAM, ESR1, ETS1, EZR, F11R, F2RL3, FABP5, FAF1, FAM110C, FBLN2, FCGR3A/FCGR3B, FES, FGF1, 
FGF9, FGFR3, FGFR4, FGR, FH, FKBP4, FLT1, FLT3LG, FLT4, FOXF1, FRMD6, FURIN, FUT8, FZD4, FZD7, GAB1, GADD45A, GATA2, 
GATA3, GCNT1, GFAP, GFRA1, GIT1, GLI2, GLIS2, GLRB, GLRX, GNRH1, GPI, GPR161, HBEGF, HCLS1, HDAC6, HEY1, HHEX, HLX, 
HOXB2, HSPA5, HYAL2, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IDO1, IFIT2, IFITM1, IGFBP2, IGFBP6, IKBKB, IL15RA, IL1R1, 
IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, IP6K2, IPO7, IQGAP1, IRAK4, IRF6, IRF7, ITGA6, ITGAV, ITGAX, ITGB3, ITGB4, ITPR1, 
JAG1, JAK2, JAM2, KARS, KCNE3, KCNMA1, KCNN3, KDR, KIT, KITLG, KL, KLF2, KLF4, KLF6, KMT2D, KRT8, LAMA3, LAMB1, 
LAMTOR2, LASP1, LCP2, LDHA, LDLR, LGALS3BP, LGALS9, LGMN, LIF, LIMA1, LIMK2, LIPA, LMX1B, LRPAP1, LRRK2, LTF, LTK, LYN, 
LYZ, MAFB, MALAT1, MALT1, MAP2K5, MAP3K1, MAP3K8, MAP4K1, MAPK11, MARCKS, MARCKSL1, MARK1, MCF2L, MDGA1, 
MEOX2, MERTK, MFNG, MGLL, MIF, MITF, MLLT11, MLLT4, MMP14, MPP1, MRAS, MRC2, MST1R, MYC, MYD88, MYH11, MYLK3, 
MYO10, MYO9B, MYOC, NARS, NCOA3, NDEL1, NDN, NDNF, NDRG1, NEDD9, NEIL2, NFAT5, NFKB2, NFKBIA, NGF, NOD2, NOS3, 
NOTCH1, NOX4, NR4A2, NRTN, NT5E, NTN1, NUCB2, NUDT16L1, NUMB, OCLN, ORMDL3, OSMR, PA2G4, PAFAH1B1, PALLD, PARK2, 
PARK7, PATJ, PCM1, PDCD1LG2, PDE2A, PDGFB, PDGFD, PDGFRA, PDGFRB, PDK1, PDPN, PECAM1, PELI1, PHACTR4, PHB, 
PHLDA1, PIK3C2A, PIK3C2B, PIK3R1, PIK3R6, PIM1, PKP2, PLA2G16, PLAU, PLAUR, PLCB3, PLCG1, PLCG2, PLCL1, PLD2, PLEKHO1, 
PLGRKT, PLPP3, PLXNA2, PLXND1, PODN, PODXL, POSTN, POU5F1, PPIF, PRDM1, PRDX1, PRDX2, PREX1, PRKAA2, PRKX, PRMT1, 
PRMT5, PRNP, PROCR, PROS1, PROX1, PRRX1, PTGDR, PTGER4, PTGES, PTH1R, PTN, PTPN11, PTPN12, PTPRF, PTX3, PXN, 
RAB27A, RALGDS, RAMP1, RAMP2, RAMP3, RAPGEF1, RAPGEF2, RAPGEF3, RARA, RARRES2, RASSF1, RCAN1, RCC2, RECK, RET, 
RGCC, RGS16, RHBDF2, RHOD, RNF20, RNH1, ROBO3, ROBO4, ROR1, ROR2, RRAS2, RRM1, RUVBL1, RUVBL2, S100A8, S100A9, 
S1PR1, S1PR2, SARS, SASH1, SBDS, SELE, SEMA3F, SEMA4C, SEMA5A, SEMA6A, SERPINE1, SFRP1, SFRP4, SGK1, SGPL1, 
SH2D3C, SH3BP4, SH3PXD2B, SIAH2, SKAP2, SKIL, SLC16A1, SLC1A3, SLC8A1, SLC9A3R2, SLIT2, SMAD3, SMAD7, SMO, SNAI2, 
SNCA, SOCS3, SOD1, SOD3, SORT1, SOS1, SOX7, SOX8, SPATA13, SPRY2, SPRY4, SRC, ST8SIA2, ST8SIA4, STAT2, STAT6, STC1, 
STMN3, TAC4, TARS, TBX3, TBXA2R, TCF3, TCF4, TCIRG1, TEK, TET2, TFPI, TFPI2, TGFB1, TGFB3, THBD, THBS2, THRB, TIAM1, 
TIE1, TIMP2, TLR4, TLR5, TM4SF1, TMOD3, TMPO, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFRSF14, 
TNFRSF21, TNFSF10, TNS2, TPD52L1, TPM3, TRAF4, TRIO, TRPV2, TSPO, UCP2, UNC5B, UNC5C, USP5, VASH2, VAV2, VCL, VCP, 
VEGFC, VIP, VIPR1, VNN2, VPS18, VSNL1, VTN, WISP1, WISP2, WNT5B, ZNF703, ZP3 
ABL1, AGTR2, ARHGAP4, ARHGEF7, BMP2, CALCRL, CBL, CCL2, CSF1, CX3CL1, CYGB, DDR2, EDN1, ENG, FGF1, FRMD6, HBEGF, 
HYAL2, IKBKB, IL33, IL6, ITGB3, KCNMA1, LIMA1, LRPAP1, LTF, MAP3K1, MAP3K8, MIF, MRAS, MRC2, MYC, PALLD, PDGFB, PDGFD, 
PLAU, PLAUR, POSTN, PTN, PXN, RAMP2, RAMP3, RAPGEF1, RAPGEF3, RECK, RHOD, S1PR1, SGPL1, SKAP2, SLC8A1, SMO, SRC, 




ACP1, ACVRL1, ADAM15, ADGRA2, ADGRB1, ADM, AGGF1, AMOT, ANGPTL4, ANXA3, ARHGAP24, BMP2, BMP4, CBS/CBSL, CCL2, 
CD9, CDC42EP1, CDH13, CDH5, CXCL1, CXCL12, CXCL8, CYP1B1, DEPTOR, DGKE, DIO2, DLC1, DLL4, DPP4, EDN1, EFNB2, EGFR, 
ENG, EPHB4, ERG, ESAM, ETS1, F11R, FGF1, FLT1, FLT4, GAB1, GADD45A, GATA3, HEY1, HHEX, HLX, HSPA5, ICAM1, ID1, ID3, 
ITGAV, ITGB3, ITGB4, KDR, KLF2, LIPA, MAPK11, MARCKS, MEOX2, MMP14, MYC, NOS3, NOX4, PDE2A, PDGFB, PDGFRA, PDGFRB, 
PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAU, PLAUR, PLCG1, PLD2, PLXND1, PRKX, PROS1, PROX1, PTH1R, PTN, PTPN12, RECK, 
RGCC, S1PR1, SASH1, SELE, SEMA5A, SERPINE1, SFRP4, SLIT2, SPRY4, SRC, STC1, TARS, TEK, TFPI, TGFB1, TGFB3, THBD, 
TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VAV2, VEGFC, VTN 
migration of 
endothelial cells 
ACP1, ACVRL1, ADAM15, ADGRA2, ADGRB1, ADM, AGGF1, AMOT, ANGPTL4, ANXA3, ARHGAP24, BMP2, BMP4, CBS/CBSL, CCL2, 
CD9, CDC42EP1, CDH13, CDH5, CXCL1, CXCL12, CXCL8, CYP1B1, DEPTOR, DGKE, DIO2, DLC1, DLL4, DPP4, EDN1, EFNB2, EGFR, 
ENG, EPHB4, ERG, ESAM, ETS1, F11R, FGF1, FLT1, FLT4, GAB1, GADD45A, GATA3, HEY1, HHEX, HLX, HSPA5, ICAM1, ID1, ID3, 
ITGAV, ITGB3, ITGB4, KDR, KLF2, LIPA, MAPK11, MARCKS, MEOX2, MMP14, MYC, NOS3, NOX4, PDE2A, PDGFB, PDGFRA, PDGFRB, 
PECAM1, PIK3C2A, PIK3C2B, PIM1, PLAU, PLAUR, PLCG1, PLD2, PLXND1, PRKX, PROS1, PROX1, PTH1R, PTN, PTPN12, RECK, 
RGCC, S1PR1, SASH1, SELE, SEMA5A, SERPINE1, SFRP4, SLIT2, SPRY4, SRC, STC1, TARS, TEK, TFPI, TGFB1, TGFB3, THBD, 
TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VAV2, VEGFC, VTN 
migration of 
endothelial cells 
ABL1, ACP1, ADI1, ARHGEF1, ATG3, CXCL12, CXCL8, DDR1, DLC1, DOCK4, EGFR, ELK3, ERG, FABP5, FOXF1, HBEGF, JAG1, KLF2, 
LIMA1, LRPAP1, MEOX2, MMP14, MST1R, NOX4, PALLD, PDGFB, PDGFD, PDGFRA, PDGFRB, PIK3R1, PLAU, PLAUR, PPIF, PTPN11, 
PTPN12, PXN, RASSF1, SERPINE1, SKAP2, SRC, TGFB1, TRAF4, VEGFC, VTN 
migration of 
fibroblast cell lines 
ABL1, ACP1, ADI1, ARHGEF1, ATG3, CXCL12, CXCL8, DDR1, DLC1, DOCK4, EGFR, ELK3, ERG, FABP5, FOXF1, HBEGF, JAG1, KLF2, 
LIMA1, LRPAP1, MEOX2, MMP14, MST1R, NOX4, PALLD, PDGFB, PDGFD, PDGFRA, PDGFRB, PIK3R1, PLAU, PLAUR, PPIF, PTPN11, 
PTPN12, PXN, RASSF1, SERPINE1, SKAP2, SRC, TGFB1, TRAF4, VEGFC, VTN 
migration of 
fibroblast cell lines 
ABL1, AGTR2, ARHGAP4, ARHGEF7, BMP2, CALCRL, CCL2, CYGB, DDR2, EDN1, ENG, FGF1, FRMD6, HBEGF, HYAL2, IKBKB, IL33, 
ITGB3, LRPAP1, LTF, MAP3K1, MAP3K8, MRAS, MRC2, MYC, PALLD, PDGFD, PLAU, PLAUR, POSTN, PXN, RAMP2, RAMP3, 
RAPGEF1, RAPGEF3, RECK, RHOD, SGPL1, SKAP2, SLC8A1, SMO, TGFB1, TGFB3, THBS2, TIAM1, TIMP2, TNF, VCL, VTN 
migration of 
fibroblasts 
ABL1, AGTR2, ARHGAP4, ARHGEF7, BMP2, CALCRL, CCL2, CYGB, DDR2, EDN1, ENG, FGF1, FRMD6, HBEGF, HYAL2, IKBKB, IL33, 
ITGB3, LRPAP1, LTF, MAP3K1, MAP3K8, MRAS, MRC2, MYC, PALLD, PDGFD, PLAU, PLAUR, POSTN, PXN, RAMP2, RAMP3, 
RAPGEF1, RAPGEF3, RECK, RHOD, SGPL1, SKAP2, SLC8A1, SMO, TGFB1, TGFB3, THBS2, TIAM1, TIMP2, TNF, VCL, VTN 
migration of 
fibroblasts 
ACKR1, ADM, AGTR2, BMP2, CALCRL, CAMK2D, CBL, CCL2, CLU, CXCL1, CXCL2, CXCL3, CXCL8, CYP1B1, CYP2J2, DDR1, DUSP1, 
EGR1, F11R, FLT1, FURIN, FZD4, GAB1, GIT1, HBEGF, IGFBP2, IL6, KDR, LDLR, MEOX2, MYC, NFAT5, NGF, NOS3, PDGFB, PDGFRB, 
PLAU, PLAUR, PLEKHO1, POSTN, PRKAA2, PTGER4, PTPRF, RAMP2, RAMP3, RCAN1, S1PR1, S1PR2, SERPINE1, SMO, TEK, TFPI, 
TFPI2, TLR4, TNF, TNFSF10, VTN, WISP1, WISP2 
migration of 
muscle cells 
ACKR1, ADM, AGTR2, BMP2, CALCRL, CAMK2D, CBL, CCL2, CLU, CXCL1, CXCL2, CXCL3, CXCL8, CYP1B1, CYP2J2, DDR1, DUSP1, 
EGR1, F11R, FLT1, FURIN, FZD4, GAB1, GIT1, HBEGF, IGFBP2, IL6, KDR, LDLR, MEOX2, MYC, NFAT5, NGF, NOS3, PDGFB, PDGFRB, 
PLAU, PLAUR, PLEKHO1, POSTN, PRKAA2, PTGER4, PTPRF, RAMP2, RAMP3, RCAN1, S1PR1, S1PR2, SERPINE1, SMO, TEK, TFPI, 
TFPI2, TLR4, TNF, TNFSF10, VTN, WISP1, WISP2 
migration of 
muscle cells 
ACKR1, ADM, BMP2, CALCRL, CAMK2D, CBL, CCL2, CLU, CXCL1, CXCL2, CXCL3, CXCL8, CYP1B1, CYP2J2, DDR1, DUSP1, EGR1, 
F11R, FLT1, FZD4, GIT1, HBEGF, IGFBP2, IL6, KDR, LDLR, MEOX2, MYC, NFAT5, NGF, NOS3, PDGFB, PDGFRB, PLAU, PLAUR, 
POSTN, PRKAA2, PTGER4, PTPRF, RAMP2, RAMP3, RCAN1, S1PR1, S1PR2, SERPINE1, TEK, TFPI, TFPI2, TLR4, TNF, TNFSF10, 




ACKR1, ADM, BMP2, CALCRL, CAMK2D, CBL, CCL2, CLU, CXCL1, CXCL2, CXCL3, CXCL8, CYP1B1, CYP2J2, DDR1, DUSP1, EGR1, 
F11R, FLT1, FZD4, GIT1, HBEGF, IGFBP2, IL6, KDR, LDLR, MEOX2, MYC, NFAT5, NGF, NOS3, PDGFB, PDGFRB, PLAU, PLAUR, 
POSTN, PRKAA2, PTGER4, PTPRF, RAMP2, RAMP3, RCAN1, S1PR1, S1PR2, SERPINE1, TEK, TFPI, TFPI2, TLR4, TNF, TNFSF10, 




ADAM15, ADGRF5, AFAP1, AGAP2, AKAP12, AKT3, ANPEP, ANXA1, AR, ARHGAP21, ARHGEF1, ARHGEF4, ASNS, ATE1, B4GAT1, 
BAG1, BHLHE41, BMP2, CARD10, CCL11, CCL2, CD40, CD9, CDC25B, CDH13, CDH5, CLCN4, CLU, CMTM8, CSE1L, CSF1, CTNNAL1, 
CX3CL1, CXCL12, CXCL2, CXCL8, CXCR4, CYP2J2, DAB2, DDR2, DDX58, DLC1, DNMT1, DOCK1, DPP4, DTX1, DYRK1B, EDN1, 
EFNA5, EFNB1, EGFR, EGLN3, EGR1, ELMO1, ENG, ENPP2, EPHA2, ESR1, ETS1, EZR, F2RL3, FAF1, FBLN2, FGF1, FH, FURIN, 
GAB1, GATA3, GIT1, GNRH1, GPR161, HBEGF, HDAC6, HHEX, ID1, IFIT2, IGFBP2, IGFBP6, IKBKB, IL6, IP6K2, IPO7, IQGAP1, ITGA6, 
ITGAV, ITGB3, ITGB4, ITPR1, JAK2, KARS, KCNN3, KDR, KIT, KITLG, KL, KLF4, KLF6, KMT2D, KRT8, LAMA3, LASP1, LDHA, 
LGALS3BP, LIMK2, LTK, LYN, MALAT1, MAP3K1, MAP3K8, MAPK11, MCF2L, MERTK, MFNG, MIF, MITF, MLLT4, MMP14, MRAS, 
MST1R, MYC, MYO10, NCOA3, NDRG1, NEDD9, NFKBIA, NGF, NOTCH1, NR4A2, NTN1, NUDT16L1, NUMB, PALLD, PARK2, PDGFRA, 
PDK1, PECAM1, PHB, PHLDA1, PIK3C2A, PIK3C2B, PIK3R1, PIK3R6, PLA2G16, PLAU, PLAUR, PLCG1, PLCL1, PLGRKT, PODXL, 
POSTN, PPIF, PRDX2, PREX1, PRMT1, PRMT5, PRNP, PRRX1, PTGER4, PTN, PTPN11, PTPN12, PXN, RAPGEF3, RASSF1, ROR1, 
RUVBL1, RUVBL2, S100A8, S100A9, S1PR2, SEMA3F, SEMA5A, SERPINE1, SFRP4, SH3PXD2B, SLC16A1, SLC9A3R2, SLIT2, SMAD3, 
SNAI2, SOCS3, SPRY2, SRC, STMN3, TAC4, TBX3, TBXA2R, TCF4, TFPI, TGFB1, TGFB3, THBS2, TIAM1, TIMP2, TLR4, TMPO, TNC, 
TNF, TNFRSF11B, TNFSF10, TPD52L1, TPM3, TRAF4, TRIO, USP5, VCP, VEGFC, VSNL1, VTN, WISP1 
migration of tumor 
cell lines 
ADAM15, AKT3, CBL, CCL2, CSE1L, CSF1, CSF3R, CXCL1, CXCL12, CXCL8, CXCR4, DDR1, DPP4, DSG2, DUSP1, EGFR, ENPP2, 
EPHA2, EZR, FGFR4, FLT1, HBEGF, IL6, IQGAP1, KDR, KLF4, LYN, MAP2K5, MAP3K1, MGLL, MIF, MMP14, MST1R, NEDD9, NFAT5, 
NFKBIA, PAFAH1B1, PDGFD, PLAU, PLAUR, POSTN, PROX1, PTPN11, PXN, RAPGEF3, RET, SELE, SERPINE1, SFRP1, SH3BP4, 
SIAH2, SLIT2, SNAI2, SOX7, SPRY2, SRC, TFPI, TGFB1, THRB, TIAM1, TM4SF1, TNC, VEGFC, WISP1, WISP2 





ACVRL1, ADAM15, ADM, AGGF1, BMP4, CD9, CDH13, CDH5, CXCL1, CXCL12, DEPTOR, DGKE, DIO2, DLC1, DLL4, EDN1, EFNB2, 
EGFR, F11R, FLT1, FLT4, GAB1, HHEX, HLX, HSPA5, ID1, ID3, ITGB3, ITGB4, KDR, KLF2, MEOX2, MMP14, PDE2A, PIK3C2A, PIK3C2B, 




ACVRL1, ADAM15, ADM, AGGF1, BMP4, CD9, CDH13, CDH5, CXCL1, CXCL12, DEPTOR, DGKE, DIO2, DLC1, DLL4, EDN1, EFNB2, 
EGFR, F11R, FLT1, FLT4, GAB1, HHEX, HLX, HSPA5, ID1, ID3, ITGB3, ITGB4, KDR, KLF2, MEOX2, MMP14, PDE2A, PIK3C2A, PIK3C2B, 




ADM, BMP2, CALCRL, CAMK2D, CCL2, CXCL8, CYP1B1, CYP2J2, EGR1, FLT1, FZD4, GIT1, IGFBP2, IL6, KDR, MEOX2, NOS3, PDGFB, 





ADM, BMP2, CALCRL, CAMK2D, CCL2, CXCL8, CYP1B1, CYP2J2, EGR1, FLT1, FZD4, GIT1, IGFBP2, IL6, KDR, MEOX2, NOS3, PDGFB, 





ADM, AR, BMP2, CBL, CD40, CSF1, DBI, EDN1, EGFR, ERBB4, FGF1, FGF9, FLT1, HBEGF, IGFBP2, IKBKB, IL2RB, IL6, INPP5D, JAK2, 
KDR, KIT, KITLG, MARCKS, MYC, NGF, NTRK1, PDGFRA, PDGFRB, PIK3R1, PIKFYVE, PLCG1, PTN, PTPRF, PTPRN2, PTX3, RET, 
SEMA3F, SHB, SPRY2, SRC, STAT4, STAT6, TFE3, TGFB1, TGFB3, THPO, TNC, TNF, VAV2, VEGFC, VIP mitogenesis 
ABCB1, ABL1, ACE, ADA, ADAM15, ADAM23, ADAR, ADGRF5, ADH5, ADK, ADM, ADORA1, ADRA2B, ADRA2C, AEBP1, AGRN, AGTR1, 
AGTR2, AKT3, ALDH1A2, ALDH1A3, ANO1, ANTXR2, ANXA1, APLP1, APOB, AR, ARL5A, ASAH1, ATE1, ATOX1, BCHE, BECN1, BIRC3, 
CALCRL, CAPZA2, CASP2, CBL, CBS/CBSL, CCL11, CD200, CD2AP, CD40, CDC25A, CDH5, CDK2, CHRD, CITED2, CKB, CKS2, CLK1, 
CNTFR, COL5A1, COMMD1, COX17, CRLF3, CSF1, CTC1, CUX1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYSLTR2, DACH1, 
DCUN1D5, DDR1, DDX1, DDX58, DGAT2, DLL1, DLL4, DNMT3B, DOCK1, DPYD, DUSP1, EFNB1, EFNB2, EGFR, EGLN3, EGR2, EGR3, 
EHHADH, EIF2AK1, EIF2S1, EIF3D, EIF3M, ENG, ENPP2, EP300, EPAS1, EPB41L3, ERBB4, ERF, ESR1, ETS1, ETS2, F2RL3, F5, FBN1, 
FDFT1, FES, FHIT, FKBP1B, FLI1, FLT1, FLT3LG, FLT4, FURIN, FUT8, GAB1, GABBR1, GADD45A, GATA3, GCH1, GFAP, GIT1, GLCE, 
GLIS3, GNAQ, GSTZ1, HADHA, HAND1, HBEGF, HIST1H1C, HOPX, HOXB2, HPRT1, HSD11B2, ICAM1, IDE, IDO1, IFIH1, IFIT2, IKBKB, 
IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, IRAK4, IRF7, IRF9, ITGA6, ITGAV, ITGB3, ITGB4, ITPR1, JAG1, JAG2, JAK2, 
KAT2A, KDR, KIF1A, KIFAP3, KIT, KITLG, KL, KLF2, KLF4, KLF6, KRT8, L3MBTL3, LAPTM4B, LCP2, LDLR, LIF, LIFR, LPAR6, LRPAP1, 
LRRC8A, LY6E, LYN, LYZ, MAFF, MAL, MALAT1, MAML1, MAN2A1, MAP1LC3B, MAP2K5, MAP3K1, MAP3K8, MARCKSL1, MIF, MITF, 
MMP14, MYC, MYD88, NCOA3, NEAT1, NFATC4, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NPR1, NR4A2, NT5E, NTN1, NTRK1, 
NUDT1, NUMB, PALLD, PBX3, PCCA, PCSK5, PCYT2, PDGFB, PDGFRA, PDGFRB, PELI1, PERP, PEX11A, PHB, PIK3R1, PLA2G2A, 
PLAU, PLAUR, PLCG1, PLS3, POLB, POSTN, PPARGC1B, PPIF, PPP1R3C, PPP2CA, PRDM1, PRKAA2, PRMT1, PRMT5, PRNP, 
PROCR, PSMB4, PSMC2, PSMD4, PTGES, PTGS1, PTH1R, PTPN11, PTPRN2, PTX3, RAB27A, RAD50, RAMP2, RAPGEF1, RARA, 
RBX1, RCAN1, RECK, RET, RHBDF1, RIPK1, RIPK3, ROBO3, S1PR1, S1PR2, SBDS, SERPINE1, SGCG, SGK223, SH3GL2, SH3PXD2A, 
SIN3B, SKI, SKIL, SLC17A7, SLC1A3, SLIT2, SMAD3, SNAI2, SNCA, SOCS3, SOD1, SOD3, SPEN, SPINK5, SPINT2, SPRED1, SPRED2, 
SPRY2, SRC, ST8SIA2, ST8SIA4, STAMBP, STAT2, STAT4, STAT6, TAL1, TBX3, TBXA2R, TCF3, TEK, TF, TFPI, TFRC, TGFB1, TGFB3, 
THBD, THBS2, THEM4, TIE1, TIMP2, TLR4, TLR5, TLX1, TMED10, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFSF10, TPM3, TRAF4, 
TRIM21, TRIO, TRPV2, TSHZ3, UBA3, UBE2L3, USE1, USP18, UTRN, VAC14, VCL, VDAC1, VEGFC, VIP, VTA1, WT1, XRCC4, XRCC6, 
ZFP36, ZFPM1, ZFPM2, ZNF335, ZNF423 
morbidity or 
mortality 
ACVRL1, ALDH1A2, AMOT, ANPEP, APOB, BMP2, CITED2, COL5A1, CXCL2, CXCL8, CYP1B1, DCHS1, DLC1, DLL1, DLL4, EDN1, 
EFNB2, ENG, EPHA2, EPHB4, EYA1, FAT4, FES, FGFRL1, FLT1, FLT4, FURIN, FZD1, FZD2, GATA3, HAND1, HEY1, HEYL, HOXB3, ID1, 
IL4R, KAT6A, KDR, LY6E, MSX1, NGF, NOTCH1, NOTCH3, ODC1, PDGFB, PIK3C2A, PIK3C2B, PKP2, PLXND1, PRDM1, PROX1, 
PRRX1, PTCD2, SHB, SLC8A1, SMAD3, SMAD7, SMO, SOS1, SOX17, STC1, SUFU, TBX2, TBX3, TIMP2, TNF, TNNI1, VANGL2, XIRP1, 




ACVRL1, ALDH1A2, ANPEP, AR, BMP4, CXCL2, CXCL8, DACT2, EFNB2, EPHB4, FGFR3, GAB1, GLI2, GRSF1, HHEX, HOXB2, HOXB4, 
ID1, IL4R, JAG1, JAG2, JMJD1C, KDR, MAP3K1, MMP14, NFKBIA, NGF, NOTCH1, ODC1, PALLD, PIK3C2A, PIK3C2B, PTPN11, PXN, 
RRAS2, SEMA5A, SLIT2, SPRY2, STC1, TIMP2, TMEM67, TNF, VCL, VEGFC 
morphogenesis of 
epithelial tissue 
ABL1, ACE, ACVRL1, ADA, ADAM15, ADGRB1, ADGRF5, ADM, AGAP2, AIFM1, AKT3, AMOT, ANXA1, APBA1, AR, ARHGAP10, 
ARHGAP24, ARHGEF4, ARHGEF7, ARL1, ATP1B2, ATP6V0C, ATP6V1B2, BAG1, BCL3, BECN1, BMP4, BST2, BTBD19, BTRC, CADM1, 
CAV3, CBL, CBS/CBSL, CCL2, CD2AP, CD40, CD9, CDC14A, CDH13, CDH5, CDK2, CDKN1C, CEBPA, CHMP2A, CHRD, CITED2, CLU, 
CMIP, CMTM8, CNTNAP1, COL15A1, COL5A1, COMMD9, CRHR2, CSF1, CTNND2, CUL3, CXCL12, CXCL8, CXCR4, CYP1B1, DEPTOR, 
DKK3, DLK1, DNMT1, DOCK1, DPP4, DPYSL3, DPYSL4, DSTN, DTNA, EDN1, EDNRB, EFNA5, EFNB1, EGFR, EGR1, EGR3, ENPP2, 
EP300, EPAS1, EPB41L1, EPB41L2, EPHA2, EPS8, ERBB4, ERG, ESR1, ETS1, ETS2, EZR, F11R, FAIM2, FES, FGF1, FGFR3, FKBP3, 
FLT1, FZD2, GAB1, GADD45A, GATA2, GATA3, GCLC, GFAP, GFRA1, GLI2, GLIS3, GNAQ, GNRH1, GPI, HBEGF, HDAC6, HLX, ICAM1, 
ID1, IFIT2, IGFBP2, IKBKB, IL1R1, IL33, IL4R, IL6, IL6R, INPP5D, IQGAP1, IRF6, ITGA6, ITGB3, ITGB4, ITPR1, KCNMA1, KIRREL, KITLG, 
KL, KLF2, KLF4, KRT8, LAMB1, LCP2, LDLR, LIF, LIN9, LIPE, LMX1B, LRRC8A, LRRK2, LYN, MAL, MAP2K5, MAP3K1, MARCKS, 
MARCKSL1, MERTK, MITF, MLLT4, MMP14, MN1, MPP1, MPZ, MRAS, MRPL24, MST1R, MYC, MYCT1, MYD88, MYH11, NCOA3, 
NDUFS4, NEDD9, NFATC4, NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NPR1, NRN1, NRTN, NTRK1, NUBPL, NUMB, ODC1, OPA1, 
OSMR, PAFAH1B1, PALLD, PARK2, PDE3B, PDE6B, PDE8B, PDGFB, PDGFRB, PECAM1, PHLDA1, PHLPP2, PIK3R1, PIKFYVE, PIM1, 
PIN1, PKP2, PLAUR, PLCB1, PLEKHG2, PLIN3, PLK3, PLS3, PLSCR1, PMAIP1, PNP, POU5F1, PPARGC1B, PPIF, PRDM1, PRDX1, 
PRDX2, PRKAA1, PRKAA2, PRKAR2B, PRKCH, PRNP, PTBP1, PTGFRN, PTH1R, PTPN11, PTPN12, PVRL1, RAN, RAPGEF1, 
RAPGEF3, RARG, RASSF1, RET, RHOD, RIPK3, RRAS2, RUVBL2, SEMA3F, SERPINE1, SFRP1, SHANK3, SMYD2, SNAI2, SNCA, 
SNX3, SOCS3, SOD1, SOS1, SPAG16, SRC, STIM2, STMN3, SUMO1, SUN1, TBXA2R, TCF3, TGFB1, TGFB3, THBD, THBS2, THEM4, 
THPO, TIAM1, TLR4, TMED10, TMOD3, TNC, TNF, TNFSF10, TPM3, TRIB2, TRIM63, TRIO, TXN2, USO1, UTRN, VCL, VDAC3, VTN, 
WT1, XK, YME1L1 
morphology of 
cells 
ABCB1, ABCB7, ABCD2, ACAT1, ACE, ACP1, ADORA1, ADRA2B, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANK3, 
ANKRD2, AP1S2, APLNR, APLP1, AR, ARHGAP32, ARHGEF1, ARHGEF7, ARIH2, ARL3, ATP5L, ATP6V1B2, ATP6V1E1, ATP7B, 
ATXN10, AVPR2, B4GAT1, BASP1, BCHE, BCL7A, BECN1, BHLHE40, BTN3A1, CA3, CA8, CAB39, CACNA1H, CACNA2D1, CACNB3, 
CASP2, CASP7, CASQ1, CD38, CDKN1C, CDR1, CETN2, CKB, CLU, CNTFR, CNTNAP1, COPE, CORO2B, CRYM, CSE1L, CX3CL1, 
CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, DYNC1I1, DYNLT1, EGR1, EGR2, EGR3, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, 
ETFB, F11R, FAM107A, FAM173A, FARSB, FDFT1, FGF12, FGFR4, FKBP4, FZD4, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, 
GBP1, GCH1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, GRK5, HEPH, HES5, HIGD1A, HOMER1, HPRT1, HSBP1, 
HSPA5, ID3, ID4, IDO1, IER3, IKBKB, IL18R1, IL1R1, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, KCNJ4, KCNMA1, 
KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, LDLR, LIFR, LRRK2, LTF, MAFF, MAL2, MALT1, MAN1A1, MAOA, MAOB, MAP2K5, MED21, 
MERTK, MLF1, MPZ, MT1E, MYC, MYD88, MYO1B, MYO7A, MYOZ2, NDRG1, NDUFA5, NDUFA7, NDUFA8, NDUFB3, NDUFB5, 
NDUFB6, NDUFS2, NDUFS3, NEDD4, NGF, NR4A2, NUDT1, P4HA1, PARK2, PARK7, PARL, PCDH7, PCMT1, PDE4C, PDE5A, PDE6B, 
PDK1, PDLIM1, PGK1, PHYH, PIN1, PKIA, PLCB1, PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PRNP, 
PSMB6, PSMC1, PTGES3, PTPN3, PTPN5, RAN, RASA4, RASD2, RBFOX1, RCAN1, S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, 
SCN4A, SCN4B, SCN7A, SCOC, SDHB, SEMA5A, SERPINE1, SGK1, SH3BP4, SH3GL2, SIL1, SLC14A1, SLC17A7, SLC1A1, SLC1A3, 
SLIRP, SLIT2, SLMAP, SMAD6, SNCA, SNCAIP, SOD1, SORT1, SSR3, ST3GAL5, ST8SIA2, ST8SIA4, SUB1, SUCLA2, TLR4, TMED10, 
TNF, TPM3, TSPO, TUBA4A, TUBA8, TUBB4B, UCHL1, UQCR10, USP13, USP18, VSNL1, XK, XRCC6, ZNF423 
Movement 
Disorders 
ACVRL1, ADAM15, ADM, AGGF1, ANPEP, BMP4, CD9, CDH13, CDH5, CXCL1, CXCL12, CXCL8, DEPTOR, DGKA, DGKE, DIO2, DLC1, 
DLL4, EDN1, EFNB2, EGFR, ENPP2, F11R, FLT1, FLT4, GAB1, HHEX, HLX, HSPA5, ID1, ID3, ITGB3, ITGB4, KDR, KLF2, MAP2K5, 
MEOX2, MMP14, PDE2A, PIK3C2A, PIK3C2B, PROS1, PROX1, PTN, PTPN11, RECK, S1PR1, S1PR2, SELE, SLIT2, SNAI2, SPRY4, SRC, 




ACVRL1, ADAM15, ADM, AGGF1, ANPEP, BMP4, CD9, CDH13, CDH5, CXCL1, CXCL12, CXCL8, DEPTOR, DGKA, DGKE, DIO2, DLC1, 
DLL4, EDN1, EFNB2, EGFR, ENPP2, F11R, FLT1, FLT4, GAB1, HHEX, HLX, HSPA5, ID1, ID3, ITGB3, ITGB4, KDR, KLF2, MAP2K5, 
MEOX2, MMP14, PDE2A, PIK3C2A, PIK3C2B, PROS1, PROX1, PTN, PTPN11, RECK, S1PR1, S1PR2, SELE, SLIT2, SNAI2, SPRY4, SRC, 




ABCA8, ABL1, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, CKS2, 
CLU, COL6A3, CUX1, CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, 
FGFR4, FH, FLT1, FLT3LG, FLT4, FOXF1, GABBR1, GLI2, GNG11, GNRH1, GUCY1A2, HMGA1, HOPX, HSD17B10, IFIH1, IFIT3, 




NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PDGFD, PDGFRA, PDGFRB, PIK3R3, PKIA, PRRC2C, PTGER4, PTGR1, PTPN11, RAMP2, 
RAPGEF3, RET, RIPK1, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SKI, SOCS3, SORBS2, STAMBP, STX3, TGFB1, TGFB3, TNC, 
TUBA4A, TUBA8, TUBB4B, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, WSCD1, XAF1 
ABCA8, ABL1, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, CKS2, 
CLU, COL6A3, CUX1, CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, 
FGFR4, FH, FLT1, FLT3LG, FLT4, FOXF1, GABBR1, GLI2, GNG11, GNRH1, GUCY1A2, HMGA1, HOPX, HSD17B10, IFIH1, IFIT3, 
IQGAP1, ISOC1, KDR, KIT, KPNA3, LIFR, LYN, MALAT1, MAOA, MERTK, MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, 
NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PDGFD, PDGFRA, PDGFRB, PIK3R3, PKIA, PRRC2C, PTGER4, PTGR1, PTPN11, RAMP2, 
RAPGEF3, RET, RIPK1, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SKI, SOCS3, SORBS2, STAMBP, STX3, TGFB1, TGFB3, TNC, 
TUBA4A, TUBA8, TUBB4B, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, WSCD1, XAF1 muscle tumor 
ABCA8, ABL1, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, CKS2, 
CLU, COL6A3, CUX1, CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, 
FGFR4, FH, FLT1, FLT3LG, FLT4, FOXF1, GABBR1, GLI2, GNG11, GNRH1, GUCY1A2, HMGA1, HOPX, HSD17B10, IFIH1, IFIT3, 
IQGAP1, ISOC1, KDR, KIT, KPNA3, LIFR, LYN, MALAT1, MAOA, MERTK, MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, 
NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PDGFD, PDGFRA, PDGFRB, PIK3R3, PKIA, PRRC2C, PTGER4, PTGR1, PTPN11, RAMP2, 
RAPGEF3, RET, RIPK1, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SKI, SOCS3, SORBS2, STAMBP, STX3, TGFB1, TGFB3, TNC, 
TUBA4A, TUBA8, TUBB4B, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, WSCD1, XAF1 muscle tumor 
















ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DDR1, DDR2, DLL1, DLL4, DNMT1, 
DTX1, DTX3, EGFR, EPHA2, EPHA3, ERCC2, ERG, ESR1, FGR, FLT1, FLT4, GADD45A, GATA2, GATA3, GNAQ, HDAC6, HES5, HEY1, 
HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MAML1, MECOM, 
MGMT, MN1, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, POLB, PRIM2, PTPN11, RARA, RARG, RET, RRM1, SMO, SRC, TEK, 
TET2, TLR4, TNF, TSHZ3, TXNRD1, WT1, WT1-AS, YES1, ZFP36L2 myeloid leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DDR1, DDR2, DLL1, DLL4, DNMT1, 
DTX1, DTX3, EGFR, EPHA2, EPHA3, ERCC2, ERG, ESR1, FGR, FLT1, FLT4, GADD45A, GATA2, GATA3, GNAQ, HDAC6, HES5, HEY1, 
HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MAML1, MECOM, 
MGMT, MN1, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, POLB, PRIM2, PTPN11, RARA, RARG, RET, RRM1, SMO, SRC, TEK, 
TET2, TLR4, TNF, TSHZ3, TXNRD1, WT1, WT1-AS, YES1, ZFP36L2 myeloid leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DDR1, DDR2, DLL1, DLL4, DNMT1, 
DTX1, DTX3, EGFR, EPHA2, EPHA3, ERCC2, ERG, ESR1, FGR, FLT1, FLT4, GADD45A, GATA2, GATA3, GNAQ, HDAC6, HES5, HEY1, 
HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MAML1, MECOM, 
MGMT, MN1, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, POLB, PRIM2, PTPN11, RARA, RARG, RET, RRM1, SMO, SRC, TEK, 
TET2, TLR4, TNF, TSHZ3, TXNRD1, WT1, WT1-AS, YES1, ZFP36L2 myeloid leukemia 
ABCB1, ABCG2, ABL1, ACE, ADA, ADORA1, BAALC, BAG1, BCL2L13, CBL, CEBPA, CSF3R, CUX1, DDR1, DDR2, DLL1, DLL4, DNMT1, 
DTX1, DTX3, EGFR, EPHA2, EPHA3, ERCC2, ERG, ESR1, FGR, FLT1, FLT4, GADD45A, GATA2, GATA3, GNAQ, HDAC6, HES5, HEY1, 
HEYL, HLA-DRA, HLX, HOXB3, HPRT1, HSPA5, ID4, IL6, INPP5D, ITGB3, JAK2, KDR, KIT, KMT2C, KMT2D, LYN, LYZ, MAML1, MECOM, 
MGMT, MN1, NOTCH1, NRARP, PDGFRA, PDGFRB, PDHA1, POLB, PRIM2, PTPN11, RARA, RARG, RET, RRM1, SMO, SRC, TEK, 
TET2, TLR4, TNF, TSHZ3, TXNRD1, WT1, WT1-AS, YES1, ZFP36L2 myeloid leukemia 
ABCB1, ABCB7, ABCG1, ABCG2, ABL1, ACAT1, ACE, ACP1, ACVRL1, ADA, ADAM15, ADARB1, ADCYAP1R1, ADI1, ADM, ADORA1, 
ADRM1, AFAP1, AFAP1L2, AGAP2, AGGF1, AGPAT2, AGRN, AGTPBP1, AGTR1, AGTR2, AHSA1, AIFM1, AKAP12, AKIRIN2, AKR1B1, 
AKT3, ALDH1A2, ALDH1L1, ALDH2, ANP32A, ANPEP, ANTXR2, ANXA1, APEX1, APLN, APOB, APOL1, AR, ARHGAP18, ARHGAP4, 
ARL6IP1, ASAH1, ASNS, ATG3, ATP1A2, ATP7B, BAG1, BAG3, BAZ1A, BCAS2, BCHE, BCKDK, BCL2L13, BCL3, BCL6B, BECN1, BEX2, 
BHLHE40, BIRC3, BMP2, BMP4, BMP5, BNIP3, BTRC, C1QA, C8orf4, CA3, CACNA1H, CACNB3, CADM1, CADPS, CADPS2, CAMK2D, 
CARD8, CASP10, CASP2, CASP4, CASP7, CAV3, CBL, CCDC8, CCL11, CCL2, CCNI, CCNL2, CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, 
CCT8, CD200, CD2AP, CD38, CD40, CD9, CDC25A, CDC25B, CDC42EP3, CDCA2, CDH5, CDK2, CDKN1C, CDON, CDR2L, CEBPA, 
CHMP4B, CHSY1, CKAP2, CLU, CLYBL, CNTFR, COMMD4, COX11, COX8A, CRADD, CRHR2, CS, CSE1L, CSF1, CSF3R, CTF1, CUL2, 
CUX1, CWC15, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYFIP2, CYP1B1, CYP2J2, DAB2, DAB2IP, DCTN1, DCTN3, 
DDIT4, DDX58, DEPTOR, DFFB, DGKE, DKK3, DLK1, DLL1, DLL4, DNAJC15, DNMT1, DNMT3B, DOCK1, DOCK8, DPH5, DPM3, DPP4, 
DPYD, DPYSL3, DPYSL4, DRAM1, DSG2, DUSP1, DUSP6, DYNC1I1, EBF1, EBF4, EBNA1BP2, ECSCR, EDN1, EDNRB, EFNA5, EFNB1, 
EFNB2, EGFR, EGLN3, EGR1, EGR2, EGR3, EIF2A, EIF2AK1, EIF2S1, EIF3H, EIF3I, EIF6, EMP1, ENG, ENO1, EP300, EPAS1, EPHA2, 
EPHA7, EPHB4, ERBB4, ERCC2, ERG, ERN1, ESR1, ETS1, ETS2, EXOG, EYA4, EZR, F2RL3, F5, FAF1, FAHD2A, FAIM2, FAM134B, 
FANCC, FASTKD2, FBXO17, FBXO32, FCGR3A/FCGR3B, FDFT1, FEM1B, FES, FGF1, FGF12, FGF9, FGFR3, FGFR4, FGL2, FGR, FHIT, 
FKBP4, FLI1, FLT1, FLT3LG, FLT4, FRMD6, FSTL3, FURIN, FZD2, GAB1, GABBR1, GABRD, GADD45A, GAS1, GATA2, GATA3, GBE1, 
GCH1, GCLC, GCNT1, GFAP, GFRA1, GGPS1, GIMAP4, GLI2, GLIS2, GLIS3, GLO1, GLRX, GNAQ, GNG2, GNRH1, GPAM, GPI, GPT, 
GRB10, GRIK2, GRIN3A, GSPT2, GSTM5, GSTZ1, GULP1, HADHA, HBEGF, HCLS1, HDAC6, HEYL, HIST1H1C, HK1, HMGA1, HOXB4, 
HPRT1, HSD11B2, HSD17B10, HSPA4, HSPA5, HSPH1, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IDE, IDO1, IER3, 
IFI16, IFIH1, IGF2BP2, IGFBP2, IGFBP6, IKBKB, IL15RA, IL17RD, IL1R1, IL27RA, IL2RB, IL33, IL6, IL6R, IMMT, INPP5D, IP6K2, IRAK4, 
IRF1, IRF7, IRF9, ISCU, ISM1, ITGA6, ITGAV, ITGB3, ITGB4, ITPKB, ITPR1, ITPR2, JAG1, JAK2, KAZN, KCNA5, KCNMA1, KDR, KIF1A, 
KIFAP3, KIT, KITLG, KL, KLF13, KLF2, KLF4, KLF6, KLF7, KLF8, KRT8, KSR1, LAMA3, LAMTOR2, LAPTM4B, LATS1, LDHA, LDLR, 
LGALS3BP, LGALS9, LGMN, LIF, LIPA, LIPE, LMO2, LMX1B, LOC102724428/SIK1, LRPAP1, LRRC8A, LRRK2, LTF, LTK, LYN, LYZ, 
MAFB, MAGED1, MALAT1, MALT1, MAML1, MAML2, MANF, MAOA, MAOB, MAP1LC3A, MAP1LC3B, MAP2K5, MAP3K1, MAP3K11, 
MAP3K8, MAP4K1, MAPK11, MCF2L, MECOM, MED21, MEOX2, MERTK, MGMT, MIF, MITF, MLKL, MMP14, MOAP1, MOB3C, MSRB2, 
MST1R, MSX1, MT3, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, MYOC, NAIP, NCOA3, NDEL1, NDN, NDNF, NDRG1, NDUFAB1, 
NDUFAF1, NDUFAF4, NEDD4, NEDD9, NFAT5, NFATC4, NFKB2, NFKBIA, NGF, NGFRAP1, NMI, NOA1, NOS3, NOTCH1, NOTCH3, 
NOX4, NR0B2, NR4A2, NRN1, NRTN, NSMCE1, NT5E, NTN1, NTRK1, NUDT1, NUMB, OAS3, OCLN, ODC1, OPA1, OTUB1, PA2G4, 
PAFAH1B1, PALLD, PARK2, PARK7, PARP14, PBX3, PDCD1LG2, PDCD5, PDE9A, PDGFB, PDGFD, PDGFRA, PDGFRB, PDHA1, PDK1, 
PEBP4, PECAM1, PERP, PHB, PHLDA1, PIGT, PIK3R1, PIKFYVE, PIM1, PIM3, PIN1, PJA1, PKP2, PLA2G16, PLAU, PLAUR, PLCB1, 
PLCE1, PLCG1, PLCG2, PLD2, PLK3, PLSCR1, PMAIP1, PNP, POLB, POSTN, POU5F1, PPARGC1B, PPID, PPIF, PPP1R9B, PPP2CA, 
PRDM1, PRDX1, PRDX2, PRKAA1, PRKAA2, PRKAR2B, PRKCH, PRKD3, PRMT1, PRMT5, PRNP, PROCR, PROM2, PSMA5, PSMA7, 
PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PSMD14, PSMD2, PTGER4, PTGES, PTGIS, PTGS1, PTH1R, PTN, PTPN11, 
PTPN13, PTPN5, PTPRF, PXN, RABGGTB, RAD50, RAD51C, RAI14, RAN, RAPGEF1, RAPGEF2, RAPGEF3, RARA, RARG, RASA4, 
RASD1, RASD2, RASSF1, RBM43, RBX1, RCAN1, RCAN2, RECK, REL, RET, RGN, RGS16, RHOJ, RIPK1, RIPK3, RNF144B, ROR1, 
RPA2, RPAP3, RPS4Y1, RRAS2, RRM1, S100A8, S100A9, S1PR1, S1PR2, SBDS, SCD, SDHB, SEC61G, SEMA3F, SEMA6A, SERPINB9, 
SERPINE1, SFRP1, SFRP4, SGCA, SGCD, SGK1, SGPL1, SH3BP2, SH3GL2, SH3PXD2A, SIAH2, SIN3B, SKI, SKIL, SLC16A1, SLC1A1, 
SLC1A3, SLC25A23, SLC25A24, SLC25A5, SLC8A1, SLC9A3R2, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SNAI2, SNCA, SNCAIP, SND1, 
SNRK, SNX33, SOCS3, SOD1, SOD3, SORT1, SOX17, SPECC1, SPRY2, SRC, STAM, STAMBP, STARD9, STAT2, STAT4, STAT6, STC1, 
STIM2, STK17A, STOML2, STX8, STYXL1, SUMO1, SUN1, TAC4, TACC1, TAGLN2, TAL1, TAX1BP1, TBX2, TBXA2R, TCEB1, TCF3, 
TCF4, TCP1, TEK, TF, TFB1M, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THPO, THRB, TIAM1, TIMP2, TLR4, TLX1, TMED10, 




TRAF5, TRAP1, TRIB2, TRIM21, TRPS1, TSHZ3, TTLL1, TXN2, TXNRD1, TYRO3, UBA3, UBE2L3, UBE2S, UBE3A, UBQLN1, UCHL1, 
UCP2, UNC5B, UNC5C, UQCRFS1, URI1, USE1, USP18, UXT, VAC14, VAPA, VASH2, VCP, VDAC1, VDAC2, VEGFC, VIP, VSNL1, 
VSTM2L, VTN, WEE1, WFS1, WISP1, WSB1, WT1, XAB2, XAF1, XPR1, XRCC4, XRCC6, YES1, YME1L1, YWHAQ, ZFP36, ZNF423, 
ZNF622 
ABCG2, ABL1, ACE, ADAM15, ADM, AGGF1, AIFM1, ALDH2, APLN, AR, ARHGAP18, BECN1, BIRC3, BMP4, BNIP3, CA3, CASP10, 
CASP2, CASP4, CASP7, CD40, CDH5, CDON, CEBPA, CLU, COX11, CXCL12, CXCL3, CXCL8, CXCR4, DAB2, DAB2IP, DGKE, DUSP6, 
EDN1, EFNB2, EGFR, EGR1, EIF3H, EMP1, ENG, EPHA2, ERN1, ESR1, FGF1, FGFR4, FGL2, FKBP4, FLT1, FLT4, GADD45A, GLI2, 
GLIS2, HEYL, HK1, HSPA5, ICAM1, ID1, ID2, IER3, IKBKB, IL17RD, IL33, IL6, IP6K2, IRF1, ISM1, ITGA6, ITGAV, JAK2, KCNA5, KDR, KL, 
KLF2, KRT8, KSR1, LDHA, LIPA, LYN, MAOA, MAP3K1, MAP3K8, MAPK11, MECOM, MEOX2, MIF, MITF, MLKL, MOAP1, MYC, MYD88, 
MYOC, NDEL1, NDRG1, NDUFAB1, NFKBIA, NGF, NOS3, NR0B2, NTN1, NTRK1, NUMB, PDGFRB, PECAM1, PIK3R1, PIM1, PLAU, 
PLAUR, PLCB1, PLK3, PMAIP1, PPID, PRDX2, PRKAA1, PRKAA2, PRMT1, PRNP, PROCR, PTGIS, PTGS1, PTPN11, RASSF1, REL, 
RGN, RIPK1, RIPK3, RRAS2, S100A8, S1PR1, SCD, SEMA3F, SEMA6A, SERPINE1, SFRP1, SGK1, SGPL1, SKI, SLC25A5, SLC8A1, 
SMAD3, SNCA, SOCS3, SOD1, SRC, STAT6, TCF3, TCF4, TFRC, TGFB1, TGFB3, THBD, TIAM1, TLR4, TNF, TNFAIP3, TNFRSF10A, 
TNFRSF11B, TNFSF10, UCP2, UNC5B, UXT, VDAC1, VTN, YES1, YWHAQ, ZNF622 
necrosis of 
epithelial tissue 
ABCG2, ADORA1, AGTR1, AR, BECN1, BIRC3, BNIP3, CASP10, CASP2, CASP4, CASP7, CCNI, CD2AP, CDK2, CDON, CLU, COX11, 
CSF1, DPM3, DUSP1, EDN1, EGFR, EMP1, ERBB4, ERN1, ESR1, EZR, FDFT1, FGF1, FGFR4, FLT1, GLIS2, GNAQ, GNG2, GRB10, 
GSTM5, HK1, HSPA5, ICAM1, IDO1, IER3, IL17RD, IP6K2, IRF1, ITGAV, ITPR1, JAK2, KL, LDHA, LYN, MAFB, MAP1LC3A, MAP3K1, 
MAP3K8, MOAP1, MT3, MYC, MYD88, MYOC, NDEL1, NDUFAB1, NFKBIA, NTN1, NTRK1, PLAU, PLCB1, PMAIP1, PPID, PRKAA1, 
PRMT1, PRNP, PTGIS, RASSF1, RIPK1, SFRP1, SGPL1, SLC8A1, SMAD7, SNCA, SOD1, TCF3, TCF4, TFRC, TGFB1, TIAM1, TLR4, 
TNF, TNFRSF10A, TNFSF10, TRPS1, UNC5B, UNC5C, UXT, VCP, VDAC1, VTN, YWHAQ, ZNF622 necrosis of kidney 
ABCG2, ADORA1, AGTR1, AR, BECN1, BIRC3, BNIP3, CASP10, CASP2, CASP4, CASP7, CCNI, CD2AP, CDK2, CDON, CLU, COX11, 
CSF1, DPM3, DUSP1, EDN1, EGFR, EMP1, ERBB4, ERN1, ESR1, EZR, FDFT1, FGF1, FGFR4, FLT1, GLIS2, GNAQ, GNG2, GRB10, 
GSTM5, HK1, HSPA5, ICAM1, IDO1, IER3, IL17RD, IP6K2, IRF1, ITGAV, ITPR1, JAK2, KL, LDHA, LYN, MAFB, MAP1LC3A, MAP3K1, 
MAP3K8, MOAP1, MT3, MYC, MYD88, MYOC, NDEL1, NDUFAB1, NFKBIA, NTN1, NTRK1, PLAU, PLCB1, PMAIP1, PPID, PRKAA1, 
PRMT1, PRNP, PTGIS, RASSF1, RIPK1, SFRP1, SGPL1, SLC8A1, SMAD7, SNCA, SOD1, TCF3, TCF4, TFRC, TGFB1, TIAM1, TLR4, 
TNF, TNFRSF10A, TNFSF10, TRPS1, UNC5B, UNC5C, UXT, VCP, VDAC1, VTN, YWHAQ, ZNF622 necrosis of kidney 
ABCG2, ADORA1, AGTR1, AR, BECN1, BIRC3, BNIP3, CASP10, CASP2, CASP4, CASP7, CCNI, CD2AP, CDK2, CDON, CLU, COX11, 
CSF1, DPM3, DUSP1, EDN1, EGFR, EMP1, ERBB4, ERN1, ESR1, EZR, FDFT1, FGF1, FGFR4, FLT1, GLIS2, GNAQ, GNG2, GRB10, 
GSTM5, HK1, HSPA5, ICAM1, IDO1, IER3, IL17RD, IP6K2, IRF1, ITGAV, ITPR1, JAK2, KL, LDHA, LYN, MAFB, MAP1LC3A, MAP3K1, 
MAP3K8, MOAP1, MT3, MYC, MYD88, MYOC, NDEL1, NDUFAB1, NFKBIA, NTN1, NTRK1, PLAU, PLCB1, PMAIP1, PPID, PRKAA1, 
PRMT1, PRNP, PTGIS, RASSF1, RIPK1, SFRP1, SGPL1, SLC8A1, SMAD7, SNCA, SOD1, TCF3, TCF4, TFRC, TGFB1, TIAM1, TLR4, 
TNF, TNFRSF10A, TNFSF10, TRPS1, UNC5B, UNC5C, UXT, VCP, VDAC1, VTN, YWHAQ, ZNF622 necrosis of kidney 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BEX2, BMP2, BMP4, BMP5, BTRC, CASP2, CD38, CD40, CDC25B, 
CHMP4B, CLU, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, 
ERCC2, ETS1, FEM1B, FHIT, FLT3LG, GCH1, IKBKB, IL6, IRF1, ISCU, ITGAV, ITPR1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, 
MAP3K1, MIF, MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PMAIP1, 
PNP, POU5F1, PPID, PRNP, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAN, RARA, RARG, 
RPA2, RPS4Y1, SFRP1, SLC16A1, SOCS3, SOD1, SPRY2, STC1, TBX2, TF, TGFB1, THRB, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, 
TNFSF10, VCP, VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 
necrosis of 
malignant tumor 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BEX2, BMP2, BMP4, BMP5, BTRC, CASP2, CD38, CD40, CDC25B, 
CHMP4B, CLU, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, 
ERCC2, ETS1, FEM1B, FHIT, FLT3LG, GCH1, IKBKB, IL6, IRF1, ISCU, ITGAV, ITPR1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, 
MAP3K1, MIF, MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PMAIP1, 
PNP, POU5F1, PPID, PRNP, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAN, RARA, RARG, 
RPA2, RPS4Y1, SFRP1, SLC16A1, SOCS3, SOD1, SPRY2, STC1, TBX2, TF, TGFB1, THRB, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, 
TNFSF10, VCP, VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 
necrosis of 
malignant tumor 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BEX2, BMP2, BMP4, BMP5, BTRC, CASP2, CD38, CD40, CDC25B, 
CHMP4B, CLU, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, 
ERCC2, ETS1, FEM1B, FHIT, FLT3LG, GCH1, IKBKB, IL6, IRF1, ISCU, ITGAV, ITPR1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, 
MAP3K1, MIF, MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PMAIP1, 
PNP, POU5F1, PPID, PRNP, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAN, RARA, RARG, 
RPA2, RPS4Y1, SFRP1, SLC16A1, SOCS3, SOD1, SPRY2, STC1, TBX2, TF, TGFB1, THRB, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, 
TNFSF10, VCP, VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 
necrosis of 
malignant tumor 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BEX2, BMP2, BMP4, BMP5, BTRC, CASP2, CD38, CD40, CDC25B, 
CHMP4B, CLU, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, 
ERCC2, ETS1, FEM1B, FHIT, FLT3LG, GCH1, IKBKB, IL6, IRF1, ISCU, ITGAV, ITPR1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, 
MAP3K1, MIF, MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PHLDA1, PIK3R1, PMAIP1, 
PNP, POU5F1, PPID, PRNP, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, PSMC6, PTN, RAN, RARA, RARG, 
RPA2, RPS4Y1, SFRP1, SLC16A1, SOCS3, SOD1, SPRY2, STC1, TBX2, TF, TGFB1, THRB, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, 
TNFSF10, VCP, VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 
necrosis of 
malignant tumor 
ADM, AGTR1, AGTR2, BAG1, BECN1, BIRC3, BMP2, BMP4, BNIP3, CAMK2D, CAV3, CBL, CD40, CDC42EP3, CDK2, CTF1, CXCL12, 
CXCL8, CYP2J2, DPP4, DUSP6, ECSCR, EDN1, ETS1, FSTL3, GNAQ, HADHA, HBEGF, HK1, HOXB4, ID1, ID2, IL33, IL6, IRAK4, IRF1, 
ITGB3, JAK2, KIFAP3, KIT, KITLG, KL, LIF, MANF, MAOA, MAP2K5, MAP3K1, MAPK11, MYC, NDN, NFKBIA, NGF, NOA1, NOS3, 
NOTCH3, NOX4, NTN1, PARK2, PARK7, PDGFRB, PHB, PIK3R1, PIM1, PLD2, PMAIP1, PPIF, PRKAA1, PRKAA2, PRMT1, PSMB1, 
PTH1R, PTN, PTPN11, RASSF1, SGCA, SGCD, SLC8A1, SOCS3, SORT1, TFPI2, TGFB1, THBD, THBS2, TIMP2, TLR4, TNF, TNFAIP3, 
TNFRSF10A, TNFSF10, WISP1, XAF1, ZNF423 necrosis of muscle 
ADM, AGTR1, AGTR2, BAG1, BECN1, BIRC3, BMP2, BMP4, BNIP3, CAMK2D, CAV3, CBL, CD40, CDC42EP3, CDK2, CTF1, CXCL12, 
CXCL8, CYP2J2, DPP4, DUSP6, ECSCR, EDN1, ETS1, FSTL3, GNAQ, HADHA, HBEGF, HK1, HOXB4, ID1, ID2, IL33, IL6, IRAK4, IRF1, 
ITGB3, JAK2, KIFAP3, KIT, KITLG, KL, LIF, MANF, MAOA, MAP2K5, MAP3K1, MAPK11, MYC, NDN, NFKBIA, NGF, NOA1, NOS3, 
NOTCH3, NOX4, NTN1, PARK2, PARK7, PDGFRB, PHB, PIK3R1, PIM1, PLD2, PMAIP1, PPIF, PRKAA1, PRKAA2, PRMT1, PSMB1, 
PTH1R, PTN, PTPN11, RASSF1, SGCA, SGCD, SLC8A1, SOCS3, SORT1, TFPI2, TGFB1, THBD, THBS2, TIMP2, TLR4, TNF, TNFAIP3, 
TNFRSF10A, TNFSF10, WISP1, XAF1, ZNF423 necrosis of muscle 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BAG1, BECN1, BEX2, BIRC3, BMP2, BMP4, BMP5, BTRC, CARD8, 
CASP2, CD38, CD40, CDC25B, CDK2, CHMP4B, CLU, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, 
DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, EP300, ERCC2, ETS1, FEM1B, FHIT, FLT1, FLT3LG, GADD45A, GCH1, HBEGF, IGFBP2, 
IKBKB, IL33, IL6, IRF1, IRF7, ISCU, ITGAV, ITPR1, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP2K5, MAP3K1, MIF, 
MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PDGFB, PHLDA1, PIK3R1, PIM3, PIN1, PLAU, 
PLAUR, PMAIP1, PNP, POU5F1, PPID, PPP2CA, PRNP, PROCR, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, 
PSMC6, PTN, RAD50, RAN, RARA, RARG, RASSF1, RECK, RPA2, RPS4Y1, SERPINB9, SERPINE1, SFRP1, SGK1, SLC16A1, SNAI2, 
SOCS3, SOD1, SPRY2, STC1, TBX2, TEK, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, 
TNFSF10, VCP, VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 necrosis of tumor 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BAG1, BECN1, BEX2, BIRC3, BMP2, BMP4, BMP5, BTRC, CARD8, 
CASP2, CD38, CD40, CDC25B, CDK2, CHMP4B, CLU, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, 
DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, EP300, ERCC2, ETS1, FEM1B, FHIT, FLT1, FLT3LG, GADD45A, GCH1, HBEGF, IGFBP2, 
IKBKB, IL33, IL6, IRF1, IRF7, ISCU, ITGAV, ITPR1, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP2K5, MAP3K1, MIF, 
MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PDGFB, PHLDA1, PIK3R1, PIM3, PIN1, PLAU, 
PLAUR, PMAIP1, PNP, POU5F1, PPID, PPP2CA, PRNP, PROCR, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, 
PSMC6, PTN, RAD50, RAN, RARA, RARG, RASSF1, RECK, RPA2, RPS4Y1, SERPINB9, SERPINE1, SFRP1, SGK1, SLC16A1, SNAI2, 
SOCS3, SOD1, SPRY2, STC1, TBX2, TEK, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, 




ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BAG1, BECN1, BEX2, BIRC3, BMP2, BMP4, BMP5, BTRC, CARD8, 
CASP2, CD38, CD40, CDC25B, CDK2, CHMP4B, CLU, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, 
DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, EP300, ERCC2, ETS1, FEM1B, FHIT, FLT1, FLT3LG, GADD45A, GCH1, HBEGF, IGFBP2, 
IKBKB, IL33, IL6, IRF1, IRF7, ISCU, ITGAV, ITPR1, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP2K5, MAP3K1, MIF, 
MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PDGFB, PHLDA1, PIK3R1, PIM3, PIN1, PLAU, 
PLAUR, PMAIP1, PNP, POU5F1, PPID, PPP2CA, PRNP, PROCR, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, 
PSMC6, PTN, RAD50, RAN, RARA, RARG, RASSF1, RECK, RPA2, RPS4Y1, SERPINB9, SERPINE1, SFRP1, SGK1, SLC16A1, SNAI2, 
SOCS3, SOD1, SPRY2, STC1, TBX2, TEK, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, 
TNFSF10, VCP, VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 necrosis of tumor 
ABL1, AFAP1L2, AGAP2, AIFM1, ANPEP, ANXA1, AR, ATP7B, BAG1, BECN1, BEX2, BIRC3, BMP2, BMP4, BMP5, BTRC, CARD8, 
CASP2, CD38, CD40, CDC25B, CDK2, CHMP4B, CLU, CSE1L, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DEPTOR, DLL4, DNMT3B, 
DPP4, EBNA1BP2, EGFR, EGLN3, ENO1, EP300, ERCC2, ETS1, FEM1B, FHIT, FLT1, FLT3LG, GADD45A, GCH1, HBEGF, IGFBP2, 
IKBKB, IL33, IL6, IRF1, IRF7, ISCU, ITGAV, ITPR1, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LGALS9, LRRK2, MAP2K5, MAP3K1, MIF, 
MITF, MST1R, MYC, NCOA3, NDRG1, NFKBIA, NGF, NOTCH1, NR4A2, NTRK1, PARP14, PDGFB, PHLDA1, PIK3R1, PIM3, PIN1, PLAU, 
PLAUR, PMAIP1, PNP, POU5F1, PPID, PPP2CA, PRNP, PROCR, PSMA5, PSMA7, PSMB1, PSMB3, PSMC1, PSMC2, PSMC4, PSMC5, 
PSMC6, PTN, RAD50, RAN, RARA, RARG, RASSF1, RECK, RPA2, RPS4Y1, SERPINB9, SERPINE1, SFRP1, SGK1, SLC16A1, SNAI2, 
SOCS3, SOD1, SPRY2, STC1, TBX2, TEK, TF, TGFB1, THBS2, THRB, TIMP2, TNF, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, 
TNFSF10, VCP, VDAC2, VEGFC, WT1, YES1, ZFP36, ZNF622 necrosis of tumor 
ABCB1, ABCG1, ABL1, ADA, ADAMTS9, ADGRF5, AGAP2, AKIRIN2, ALAD, ALDH1A3, ANGPTL4, ANO1, ANXA1, AR, ASAH1, ASB5, 
BAG1, BCL3, BCL6B, BECN1, BEX1, BMP2, BMP4, CA3, CADPS, CCL11, CCL2, CD40, CD83, CDC25A, CDC42BPA, CDH13, CDK2, 
CEBPA, CILP, CLU, CNN1, COL12A1, COL15A1, CRIPAK, CSE1L, CSRP3, CUL3, CUX1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, 
CXCL3, CXCL8, CXCR4, DACH1, DDR1, DDR2, DDX58, DLC1, DPP4, DSG2, DTX1, DUSP2, EBF1, EGFR, EGR1, EGR3, ENG, ENPEP, 
ENPP2, EP300, EPAS1, EPHA2, EPHA3, ERBB4, ERCC2, ERF, ERG, ETS1, ETV1, EZR, F11R, FABP5, FAF1, FAM134B, FGF1, FGFR3, 
FGFR4, FHIT, FLT4, FPGS, FURIN, FUT8, GADD45A, GAS1, GATA3, GIT1, GPI, GSTO1, HBA1/HBA2, HDAC6, HDAC7, HIST1H1C, 
HOPX, HSPA5, ID1, IER3, IGFBP2, IGFBP6, IKBKB, IL15RA, IL17RD, IL27RA, IL2RB, IL6, IL6R, IP6K2, IRF1, IRF6, ITGA6, ITGAV, ITGB4, 
JAK2, JARID2, KCNMA1, KDR, KIT, KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LDHA, LGALS9, LIFR, LIMK2, LMO2, 
LRRK2, LTBP4, LTF, LYN, LZTS1, MALAT1, MAML1, MAP3K1, MAP3K8, MECOM, MEOX2, MFNG, MGMT, MMP14, MST1R, MT3, MYC, 
N4BP2L1, NCOA3, NDRG1, NEDD9, NEGR1, NEIL1, NFKBIA, NOS3, NOTCH1, NOTCH3, NOX4, NTN1, NUMB, ODC1, OSMR, PCDH12, 
PCDH7, PDCD5, PDGFD, PDGFRA, PDGFRB, PDPN, PEAR1, PEX11A, PHB, PIK3R1, PIM1, PIN1, PLAU, PLAUR, PLCE1, PLPP3, PLS3, 
PLXDC1, POLB, POSTN, PPP1CB, PRDM1, PRDX2, PRKAA2, PRMT5, PRNP, PROCR, PSMB1, PSMB2, PSMD1, PSMD2, PSME4, 
PTGES, PTGS1, PTPN11, PXN, RARA, RARG, RASSF1, RDH10, RECK, REL, RET, RGS16, RHOJ, RNH1, ROR1, RRM1, S100A8, 
S100A9, SCAND1, SEMA5A, SERPINE1, SFRP1, SKI, SKIL, SLIT2, SMAD3, SMAD7, SMO, SNAI2, SND1, SNRK, SOD1, SOD3, SOX17, 
SPEN, SPINK5, SPRY1, SPRY2, SRC, SRGN, ST3GAL5, STAT4, STAT6, TAL1, TAX1BP1, TBX3, TCF3, TEK, TET2, TGFB1, THBD, 
THEM4, THRB, TIAM1, TLR4, TLX1, TM4SF1, TMEM176B, TNF, TNFAIP3, TNFRSF12A, TNFSF10, TNNT3, TRAF4, TRIO, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, TYRO3, UTRN, VAV2, VEGFC, WBSCR22, WISP1, WT1, YES1 neoplasia of cells 
ABCB1, ABCG1, ABL1, ADA, ADAMTS9, ADGRF5, AGAP2, AKIRIN2, ALAD, ALDH1A3, ANGPTL4, ANO1, ANXA1, AR, ASAH1, ASB5, 
BAG1, BCL3, BCL6B, BECN1, BEX1, BMP2, BMP4, CA3, CADPS, CCL11, CCL2, CD40, CD83, CDC25A, CDC42BPA, CDH13, CDK2, 
CEBPA, CILP, CLU, CNN1, COL12A1, COL15A1, CRIPAK, CSE1L, CSRP3, CUL3, CUX1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, 
CXCL3, CXCL8, CXCR4, DACH1, DDR1, DDR2, DDX58, DLC1, DPP4, DSG2, DTX1, DUSP2, EBF1, EGFR, EGR1, EGR3, ENG, ENPEP, 
ENPP2, EP300, EPAS1, EPHA2, EPHA3, ERBB4, ERCC2, ERF, ERG, ETS1, ETV1, EZR, F11R, FABP5, FAF1, FAM134B, FGF1, FGFR3, 
FGFR4, FHIT, FLT4, FPGS, FURIN, FUT8, GADD45A, GAS1, GATA3, GIT1, GPI, GSTO1, HBA1/HBA2, HDAC6, HDAC7, HIST1H1C, 
HOPX, HSPA5, ID1, IER3, IGFBP2, IGFBP6, IKBKB, IL15RA, IL17RD, IL27RA, IL2RB, IL6, IL6R, IP6K2, IRF1, IRF6, ITGA6, ITGAV, ITGB4, 
JAK2, JARID2, KCNMA1, KDR, KIT, KLF4, KLF6, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LDHA, LGALS9, LIFR, LIMK2, LMO2, 
LRRK2, LTBP4, LTF, LYN, LZTS1, MALAT1, MAML1, MAP3K1, MAP3K8, MECOM, MEOX2, MFNG, MGMT, MMP14, MST1R, MT3, MYC, 
N4BP2L1, NCOA3, NDRG1, NEDD9, NEGR1, NEIL1, NFKBIA, NOS3, NOTCH1, NOTCH3, NOX4, NTN1, NUMB, ODC1, OSMR, PCDH12, 
PCDH7, PDCD5, PDGFD, PDGFRA, PDGFRB, PDPN, PEAR1, PEX11A, PHB, PIK3R1, PIM1, PIN1, PLAU, PLAUR, PLCE1, PLPP3, PLS3, 
PLXDC1, POLB, POSTN, PPP1CB, PRDM1, PRDX2, PRKAA2, PRMT5, PRNP, PROCR, PSMB1, PSMB2, PSMD1, PSMD2, PSME4, 
PTGES, PTGS1, PTPN11, PXN, RARA, RARG, RASSF1, RDH10, RECK, REL, RET, RGS16, RHOJ, RNH1, ROR1, RRM1, S100A8, 
S100A9, SCAND1, SEMA5A, SERPINE1, SFRP1, SKI, SKIL, SLIT2, SMAD3, SMAD7, SMO, SNAI2, SND1, SNRK, SOD1, SOD3, SOX17, 
SPEN, SPINK5, SPRY1, SPRY2, SRC, SRGN, ST3GAL5, STAT4, STAT6, TAL1, TAX1BP1, TBX3, TCF3, TEK, TET2, TGFB1, THBD, 
THEM4, THRB, TIAM1, TLR4, TLX1, TM4SF1, TMEM176B, TNF, TNFAIP3, TNFRSF12A, TNFSF10, TNNT3, TRAF4, TRIO, TSHZ3, 
TUBA4A, TUBA8, TUBB4B, TYRO3, UTRN, VAV2, VEGFC, WBSCR22, WISP1, WT1, YES1 neoplasia of cells 
ABCB1, ABCG1, AGAP2, ALAD, ANO1, ANXA1, AR, ASB5, BAG1, BECN1, BMP4, CA3, CADPS, CCL11, CD83, CDC42BPA, CDH13, 
CDK2, CEBPA, CILP, CLU, CNN1, COL15A1, CRIPAK, CUL3, CUX1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, DDX58, DSG2, 
DUSP2, EBF1, EGFR, EGR3, ENG, ENPEP, EP300, EPHA3, ERBB4, ERCC2, EZR, F11R, FAM134B, FGF1, FGFR3, FHIT, FLT4, FURIN, 
FUT8, GAS1, GATA3, GIT1, GSTO1, HBA1/HBA2, HIST1H1C, HOPX, HSPA5, IGFBP6, IL15RA, IL6, IRF1, IRF6, ITGA6, JAK2, KDR, KIT, 
KLHL41, KMT2C, KMT2D, LAMA3, LDHA, LIFR, LIMK2, LRRK2, LTBP4, LTF, LYN, MALAT1, MAML1, MAP3K1, MECOM, MEOX2, MMP14, 
MST1R, MYC, N4BP2L1, NEIL1, NFKBIA, NOTCH1, NOTCH3, NUMB, ODC1, OSMR, PCDH12, PCDH7, PDGFD, PDGFRA, PDPN, 
PEAR1, PEX11A, PIK3R1, PLCE1, PLXDC1, POSTN, PPP1CB, PSME4, PTGES, PTGS1, PTPN11, RASSF1, RECK, REL, RHOJ, RRM1, 
S100A8, S100A9, SCAND1, SEMA5A, SERPINE1, SFRP1, SLIT2, SMAD3, SMAD7, SMO, SOD1, SOD3, SOX17, SPEN, SPINK5, SPRY1, 
SRGN, TBX3, TCF3, TET2, TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNFRSF12A, TNFSF10, TNNT3, TSHZ3, TUBA4A, 
TUBA8, TUBB4B, WBSCR22, WT1 
neoplasia of 
epithelial cells 
ABCB1, ABCG1, AGAP2, ALAD, ANO1, ANXA1, AR, ASB5, BAG1, BECN1, BMP4, CA3, CADPS, CCL11, CD83, CDC42BPA, CDH13, 
CDK2, CEBPA, CILP, CLU, CNN1, COL15A1, CRIPAK, CUL3, CUX1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, DDX58, DSG2, 
DUSP2, EBF1, EGFR, EGR3, ENG, ENPEP, EP300, EPHA3, ERBB4, ERCC2, EZR, F11R, FAM134B, FGF1, FGFR3, FHIT, FLT4, FURIN, 
FUT8, GAS1, GATA3, GIT1, GSTO1, HBA1/HBA2, HIST1H1C, HOPX, HSPA5, IGFBP6, IL15RA, IL6, IRF1, IRF6, ITGA6, JAK2, KDR, KIT, 
KLHL41, KMT2C, KMT2D, LAMA3, LDHA, LIFR, LIMK2, LRRK2, LTBP4, LTF, LYN, MALAT1, MAML1, MAP3K1, MECOM, MEOX2, MMP14, 
MST1R, MYC, N4BP2L1, NEIL1, NFKBIA, NOTCH1, NOTCH3, NUMB, ODC1, OSMR, PCDH12, PCDH7, PDGFD, PDGFRA, PDPN, 
PEAR1, PEX11A, PIK3R1, PLCE1, PLXDC1, POSTN, PPP1CB, PSME4, PTGES, PTGS1, PTPN11, RASSF1, RECK, REL, RHOJ, RRM1, 
S100A8, S100A9, SCAND1, SEMA5A, SERPINE1, SFRP1, SLIT2, SMAD3, SMAD7, SMO, SOD1, SOD3, SOX17, SPEN, SPINK5, SPRY1, 
SRGN, TBX3, TCF3, TET2, TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNFRSF12A, TNFSF10, TNNT3, TSHZ3, TUBA4A, 
TUBA8, TUBB4B, WBSCR22, WT1 
neoplasia of 
epithelial cells 
ABAT, ABCA8, ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ACE, ACOT9, ACOX1, ACTR10, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, 
ADAMTS5, ADAMTS9, ADGRG1, ADH5, ADM, ADORA1, ADRA2C, ADSL, AEBP1, AFAP1, AGAP2, AGPAT2, AGTR1, AIG1, AIM1, 
AKAP12, AKAP6, AKR1B1, AKT3, ALAD, ALDH1A2, ALDH1B1, ALDH2, ALDH7A1, ALDOC, ALPL, AMOT, ANGPTL4, ANO1, ANPEP, 
ANTXR2, ANXA1, ANXA3, APCDD1, APEX1, AR, ARHGEF7, ASB5, ATIC, ATP1B3, ATP8B1, AZGP1, BAG1, BAMBI, BASP1, BCL3, 
BECN1, BEX1, BEX2, BHLHE40, BLVRB, BMP2, BMP4, BMP5, BNIP3, BTRC, C1orf115, C2orf88, C9orf16, CA3, CADPS, CALCRL, 
CAMK2N1, CAP2, CARD16, CASP10, CASP2, CASP4, CBS/CBSL, CCDC68, CCL11, CCL2, CD109, CD34, CD83, CD9, CDC25A, 
CDC25B, CDC42BPA, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CFI, CHD1, CILP, CKB, CKS2, CLIC2, CLMN, CLU, CMTM8, 
CNN1, COBLL1, COL15A1, COL27A1, COL6A3, COX17, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTF1, CTNNAL1, CUL3, CUX1, CX3CL1, 
CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, DAB2, DAB2IP, DACH1, DBI, DDR1, DDR2, 
DDX58, DFFB, DGAT2, DLC1, DLK1, DLL1, DMC1, DNHD1, DNMT1, DNMT3B, DPP4, DPYD, DPYSL4, DSG2, DSTN, DTNA, DUOX1, 
DUSP1, DUSP2, DUSP6, DYNC1I1, DYNLRB1, EBF1, EBP, EDN1, EDNRB, EFNA5, EFNB2, EGFR, EGR1, EGR3, EIF3H, ELMO1, ENG, 
ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETFA, ETS1, 
ETS2, ETV1, EXOSC4, EYA1, EZR, F11R, F5, FABP5, FAM134B, FAM171A1, FAM57A, FAM96B, FBLN2, FCGR3A/FCGR3B, FCN3, 
FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGL2, FGR, FH, FHIT, FLT1, FLT4, FSTL3, FURIN, FUT8, FXYD1, FZD1, FZD7, GABARAPL2, 
GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GAS1, GATA3, GBP2, GFRA1, GGPS1, GIT1, GLI2, GLRX, GLRX2, GNAQ, GNRH1, 
GPI, GPR4, GSS, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HDAC6, HDAC7, HEPH, HIST1H1C, HLA-DRA, HMGA1, 
HMGN2, HN1, HOPX, HOXB2, HSD11B2, HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, 






JAG1, JAG2, JAK2, KAT2A, KAT6A, KAZN, KCNMA1, KDR, KIF1A, KIT, KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, 
LDB2, LDHA, LHFPL2, LIF, LIFR, LIMA1, LIMK2, LINC00152, LIPE, LOC102724428/SIK1, LRRK2, LTBP4, LTF, LTK, LY6E, LYN, LYZ, 
MAFB, MAGED1, MAL, MALAT1, MAML1, MAOA, MAP1LC3B, MAP3K1, MAP4K5, MAPK11, MCM4, MECOM, MEOX2, MGMT, MICAL2, 
MICB, MIF, MIPEP, MITF, MMP14, MOXD1, MPP1, MRPS23, MST1R, MT1E, MUM1L1, MYBL1, MYC, MYH11, MYO6, N4BP2L1, NCOA3, 
NDN, NDUFB7, NEDD4, NEIL1, NEURL1B, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), NTRK1, NUMB, NUP37, OAS3, OCLN, 
ODC1, OSMR, PA2G4, PAIP1, PALLD, PARK2, PARK7, PCDH12, PCDH7, PDE2A, PDE8B, PDGFD, PDGFRA, PDGFRB, PDLIM3, PDPN, 
PEAR1, PERP, PEX11A, PFKP, PGK1, PHLDA1, PIGT, PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLCL1, PLEKHB1, 
PLIN2, PLXDC1, PMAIP1, PNP, POLB, POSTN, POU5F1, PPIF, PPIH, PPM1H, PPP1CB, PPP1R3A, PRDM1, PRDX2, PRKAA2, PRKACB, 
PRMT5, PROSC, PROX1, PRPF6, PSME4, PTBP1, PTGES, PTGFRN, PTGIS, PTGS1, PTN, PTPN11, PTPN13, PTPN5, PTPRF, PXDN, 
PXN, RAB11FIP1, RABGGTB, RAD50, RAMP1, RARA, RARG, RASSF1, RBX1, RCAN2, RCHY1, RECK, REL, RET, RGCC, RGL2, RGN, 
RHOJ, RNF144B, RNF181, RREB1, RRM1, RUVBL1, S100A8, S100A9, S1PR1, SAMD9L, SCAND1, SCARA5, SCD, SDF2L1, SEC61G, 
SEL1L3, SELE, SEMA3F, SEMA5A, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIAH2, SKP1, SLC16A1, SLC16A3, 
SLC16A5, SLC25A5, SLC26A10, SLC39A4, SLC8A1, SLIT2, SMAD3, SMAD7, SMO, SMS, SNAI2, SNRPG, SOCS3, SOD1, SOD3, SORD, 
SORT1, SOX13, SOX17, SPEN, SPINK5, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SRGN, SSPN, SSTR1, STAT6, STMN3, TACR2, 
TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCF21, TCF3, TCP1, TEK, TET2, TFDP2, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, 
THEM4, THRB, TIAM1, TIMP2, TLR4, TM4SF1, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFSF10, 
TNKS2, TNNT3, TNS2, TPD52L1, TPO, TRAP1, TRAPPC2L, TSHZ3, TSPAN4, TSPAN5, TSPAN7, TTLL1, TUBA4A, TUBA8, TUBB4B, 
TXNRD1, UBE2S, UBE2T, UBE3A, UCHL1, UGP2, UNC5C, URI1, UTP4, VASH2, VEGFC, VSIG10, VSTM2L, VTN, WBSCR22, WISP1, 
WISP2, WT1, XAF1, XK, YBX3, YES1, YWHAQ, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF703 
ABAT, ABCA8, ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ACE, ACOT9, ACOX1, ACTR10, ADAM23, ADAMTS10, ADAMTS15, ADAMTS4, 
ADAMTS5, ADAMTS9, ADGRG1, ADH5, ADM, ADORA1, ADRA2C, ADSL, AEBP1, AFAP1, AGAP2, AGPAT2, AGTR1, AIG1, AIM1, 
AKAP12, AKAP6, AKR1B1, AKT3, ALAD, ALDH1A2, ALDH1B1, ALDH2, ALDH7A1, ALDOC, ALPL, AMOT, ANGPTL4, ANO1, ANPEP, 
ANTXR2, ANXA1, ANXA3, APCDD1, APEX1, AR, ARHGEF7, ASB5, ATIC, ATP1B3, ATP8B1, AZGP1, BAG1, BAMBI, BASP1, BCL3, 
BECN1, BEX1, BEX2, BHLHE40, BLVRB, BMP2, BMP4, BMP5, BNIP3, BTRC, C1orf115, C2orf88, C9orf16, CA3, CADPS, CALCRL, 
CAMK2N1, CAP2, CARD16, CASP10, CASP2, CASP4, CBS/CBSL, CCDC68, CCL11, CCL2, CD109, CD34, CD83, CD9, CDC25A, 
CDC25B, CDC42BPA, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CFI, CHD1, CILP, CKB, CKS2, CLIC2, CLMN, CLU, CMTM8, 
CNN1, COBLL1, COL15A1, COL27A1, COL6A3, COX17, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTF1, CTNNAL1, CUL3, CUX1, CX3CL1, 
CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, DAB2, DAB2IP, DACH1, DBI, DDR1, DDR2, 
DDX58, DFFB, DGAT2, DLC1, DLK1, DLL1, DMC1, DNHD1, DNMT1, DNMT3B, DPP4, DPYD, DPYSL4, DSG2, DSTN, DTNA, DUOX1, 
DUSP1, DUSP2, DUSP6, DYNC1I1, DYNLRB1, EBF1, EBP, EDN1, EDNRB, EFNA5, EFNB2, EGFR, EGR1, EGR3, EIF3H, ELMO1, ENG, 
ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETFA, ETS1, 
ETS2, ETV1, EXOSC4, EYA1, EZR, F11R, F5, FABP5, FAM134B, FAM171A1, FAM57A, FAM96B, FBLN2, FCGR3A/FCGR3B, FCN3, 
FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGL2, FGR, FH, FHIT, FLT1, FLT4, FSTL3, FURIN, FUT8, FXYD1, FZD1, FZD7, GABARAPL2, 
GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GAS1, GATA3, GBP2, GFRA1, GGPS1, GIT1, GLI2, GLRX, GLRX2, GNAQ, GNRH1, 
GPI, GPR4, GSS, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, HDAC6, HDAC7, HEPH, HIST1H1C, HLA-DRA, HMGA1, 
HMGN2, HN1, HOPX, HOXB2, HSD11B2, HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, 
IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL6, IL6R, IPO7, IQGAP1, IRF1, IRF6, ITGA6, ITGAV, ITGB3, ITGB4, ITIH5, ITM2A, ITPR1, 
JAG1, JAG2, JAK2, KAT2A, KAT6A, KAZN, KCNMA1, KDR, KIF1A, KIT, KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, 
LDB2, LDHA, LHFPL2, LIF, LIFR, LIMA1, LIMK2, LINC00152, LIPE, LOC102724428/SIK1, LRRK2, LTBP4, LTF, LTK, LY6E, LYN, LYZ, 
MAFB, MAGED1, MAL, MALAT1, MAML1, MAOA, MAP1LC3B, MAP3K1, MAP4K5, MAPK11, MCM4, MECOM, MEOX2, MGMT, MICAL2, 
MICB, MIF, MIPEP, MITF, MMP14, MOXD1, MPP1, MRPS23, MST1R, MT1E, MUM1L1, MYBL1, MYC, MYH11, MYO6, N4BP2L1, NCOA3, 
NDN, NDUFB7, NEDD4, NEIL1, NEURL1B, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), NTRK1, NUMB, NUP37, OAS3, OCLN, 
ODC1, OSMR, PA2G4, PAIP1, PALLD, PARK2, PARK7, PCDH12, PCDH7, PDE2A, PDE8B, PDGFD, PDGFRA, PDGFRB, PDLIM3, PDPN, 
PEAR1, PERP, PEX11A, PFKP, PGK1, PHLDA1, PIGT, PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLCE1, PLCG1, PLCL1, PLEKHB1, 
PLIN2, PLXDC1, PMAIP1, PNP, POLB, POSTN, POU5F1, PPIF, PPIH, PPM1H, PPP1CB, PPP1R3A, PRDM1, PRDX2, PRKAA2, PRKACB, 
PRMT5, PROSC, PROX1, PRPF6, PSME4, PTBP1, PTGES, PTGFRN, PTGIS, PTGS1, PTN, PTPN11, PTPN13, PTPN5, PTPRF, PXDN, 
PXN, RAB11FIP1, RABGGTB, RAD50, RAMP1, RARA, RARG, RASSF1, RBX1, RCAN2, RCHY1, RECK, REL, RET, RGCC, RGL2, RGN, 
RHOJ, RNF144B, RNF181, RREB1, RRM1, RUVBL1, S100A8, S100A9, S1PR1, SAMD9L, SCAND1, SCARA5, SCD, SDF2L1, SEC61G, 
SEL1L3, SELE, SEMA3F, SEMA5A, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIAH2, SKP1, SLC16A1, SLC16A3, 
SLC16A5, SLC25A5, SLC26A10, SLC39A4, SLC8A1, SLIT2, SMAD3, SMAD7, SMO, SMS, SNAI2, SNRPG, SOCS3, SOD1, SOD3, SORD, 
SORT1, SOX13, SOX17, SPEN, SPINK5, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SRGN, SSPN, SSTR1, STAT6, STMN3, TACR2, 
TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCF21, TCF3, TCP1, TEK, TET2, TFDP2, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, 
THEM4, THRB, TIAM1, TIMP2, TLR4, TM4SF1, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFSF10, 
TNKS2, TNNT3, TNS2, TPD52L1, TPO, TRAP1, TRAPPC2L, TSHZ3, TSPAN4, TSPAN5, TSPAN7, TTLL1, TUBA4A, TUBA8, TUBB4B, 
TXNRD1, UBE2S, UBE2T, UBE3A, UCHL1, UGP2, UNC5C, URI1, UTP4, VASH2, VEGFC, VSIG10, VSTM2L, VTN, WBSCR22, WISP1, 
WISP2, WT1, XAF1, XK, YBX3, YES1, YWHAQ, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF703 
neoplasia of 
epithelial tissue 
ATIC, BIRC3, CEBPA, CHD1, CXCL12, DAB2IP, DDX58, DTX1, EDN1, ESR1, FLT1, FLT4, FPGS, IKBKB, IL4R, IL6, KDR, KIT, MGMT, 
MYC, MYD88, NOTCH1, PDGFRA, PDGFRB, PIK3R1, REL, RET, RRM1, SKP1, SLIT2, SPEN, SSTR1, TAL1, TGFB1, TLX1, TNFAIP3, 
TNFRSF11B, TUBA4A, TUBA8, TUBB4B, VEGFC, XRCC6 
neoplasia of 
lymphoid organ 
ATIC, BIRC3, CEBPA, CHD1, CXCL12, DAB2IP, DDX58, DTX1, EDN1, ESR1, FLT1, FLT4, FPGS, IKBKB, IL4R, IL6, KDR, KIT, MGMT, 
MYC, MYD88, NOTCH1, PDGFRA, PDGFRB, PIK3R1, REL, RET, RRM1, SKP1, SLIT2, SPEN, SSTR1, TAL1, TGFB1, TLX1, TNFAIP3, 
TNFRSF11B, TUBA4A, TUBA8, TUBB4B, VEGFC, XRCC6 
neoplasia of 
lymphoid organ 
ATIC, BIRC3, CEBPA, CHD1, CXCL12, DAB2IP, DDX58, DTX1, EDN1, ESR1, FLT1, FLT4, FPGS, IKBKB, IL4R, IL6, KDR, KIT, MGMT, 
MYC, MYD88, NOTCH1, PDGFRA, PDGFRB, PIK3R1, REL, RET, RRM1, SKP1, SLIT2, SPEN, SSTR1, TAL1, TGFB1, TLX1, TNFAIP3, 
TNFRSF11B, TUBA4A, TUBA8, TUBB4B, VEGFC, XRCC6 
neoplasia of 
lymphoid organ 
ADAMTS9, ADGRF5, AKIRIN2, ALDH1A3, ANGPTL4, ASAH1, BCL6B, BMP4, CCL2, CDC25A, CNN1, CSE1L, CSRP3, CXADR, CXCL1, 
CXCL2, CXCL3, CXCL8, CXCR4, DACH1, DDR2, DLC1, DPP4, DUSP2, EGFR, EGR1, ENPP2, EPAS1, EPHA2, ERF, ETS1, FABP5, FAF1, 
FGFR4, FHIT, FUT8, GIT1, GPI, IGFBP2, IKBKB, IL27RA, IL6, IP6K2, IRF1, KLF4, KLF6, LDHA, MALAT1, MFNG, MGMT, MST1R, MYC, 
NCOA3, NDRG1, NEDD9, NEGR1, NFKBIA, NOS3, NOX4, NTN1, PDGFRA, PIM1, PLAU, PLAUR, PLPP3, PRDX2, PRKAA2, PRNP, 
PROCR, PTGES, RASSF1, ROR1, SKI, SKIL, SNAI2, SND1, SNRK, SPRY2, TGFB1, THBD, THEM4, TNF, TRAF4, TYRO3, UTRN, VAV2, 
VEGFC, WISP1, WT1 
neoplasia of tumor 
cell lines 
ADAMTS9, ADGRF5, AKIRIN2, ALDH1A3, ANGPTL4, ASAH1, BCL6B, BMP4, CCL2, CDC25A, CNN1, CSE1L, CSRP3, CXADR, CXCL1, 
CXCL2, CXCL3, CXCL8, CXCR4, DACH1, DDR2, DLC1, DPP4, DUSP2, EGFR, EGR1, ENPP2, EPAS1, EPHA2, ERF, ETS1, FABP5, FAF1, 
FGFR4, FHIT, FUT8, GIT1, GPI, IGFBP2, IKBKB, IL27RA, IL6, IP6K2, IRF1, KLF4, KLF6, LDHA, MALAT1, MFNG, MGMT, MST1R, MYC, 
NCOA3, NDRG1, NEDD9, NEGR1, NFKBIA, NOS3, NOX4, NTN1, PDGFRA, PIM1, PLAU, PLAUR, PLPP3, PRDX2, PRKAA2, PRNP, 
PROCR, PTGES, RASSF1, ROR1, SKI, SKIL, SNAI2, SND1, SNRK, SPRY2, TGFB1, THBD, THEM4, TNF, TRAF4, TYRO3, UTRN, VAV2, 
VEGFC, WISP1, WT1 
neoplasia of tumor 
cell lines 
ABCB1, ACAT1, ACE, ACP1, ADRA2B, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, APLNR, APLP1, AR, 
ARHGAP32, ARHGEF1, ARHGEF7, ARIH2, ARL3, ATP5L, ATP6V1B2, B4GAT1, BASP1, BCL7A, BHLHE40, BTN3A1, CAB39, CACNB3, 
CASP2, CASP7, CASQ1, CD38, CDKN1C, CDR1, CETN2, CKB, CLU, CORO2B, CRYM, CSF1, CX3CL1, CYFIP2, CYTH1, DDX1, DIO2, 
DKK3, DPYSL3, DTNA, DYNC1I1, DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, ESRRG, ETFB, F11R, FAM107A, FAM173A, 
FDFT1, FGF12, FGFR4, FKBP1B, FKBP4, GABRA4, GABRD, GADD45A, GBP1, GFAP, GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, 
GRIN3A, HOMER1, HSBP1, HSPA5, ID3, ID4, IDO1, IER3, IKBKB, IL6, IP6K2, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA5, 
KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, LDLR, LIFR, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MLF1, MT1E, 
MYO1B, MYOZ2, NDRG1, NDUFA5, NDUFA7, NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NGF, P4HA1, PARK2, PCDH7, 
PCMT1, PDE6B, PDK1, PDLIM1, PGK1, PKIA, PLCB1, PLSCR4, PPARGC1B, PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PRNP, 
PSMB6, PTGES, PTPN3, PTPN5, RASA4, RASD2, RBFOX1, RCAN1, S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, 
SCN7A, SCOC, SDHB, SERPINE1, SGK1, SH3BP4, SLC14A1, SLC17A7, SLC1A1, SLC1A3, SLIRP, SLIT2, SLMAP, SMAD6, SNCA, 




ABCB1, ABCG2, ACAT1, ACE, ACP1, ADORA1, ADRA2B, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, ANXA1, 
AP1S2, APLNR, APLP1, AR, ARHGAP32, ARHGEF1, ARHGEF7, ARIH2, ARL3, ATP5L, ATP6V1B2, ATP6V1E1, AVPR2, B4GAT1, BASP1, 
BCHE, BCL7A, BECN1, BHLHE40, BTN3A1, CA3, CAB39, CACNB3, CASP2, CASP7, CASQ1, CCL2, CD38, CDKN1C, CDR1, CETN2, 
CKB, CLU, COLQ, COPE, CORO2B, CRYM, CSE1L, CX3CL1, CXCL1, CXCL12, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, 
DYNC1I1, DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, EPSTI1, ESRRG, ETFB, F11R, FAM107A, FAM173A, FARSB, 
FCGR3A/FCGR3B, FDFT1, FGF12, FGFR4, FKBP4, FURIN, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GBP1, GCH1, GFAP, 
GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HDAC6, HIGD1A, HOMER1, HSBP1, HSPA5, ID3, ID4, IDO1, IER3, IKBKB, IL2RB, IL6, 
IP6K2, IRF7, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA4, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, LDLR, 
LIFR, LRRK2, LTF, LY6E, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MIF, MLF1, MT1E, MUT, MX1, MYO1B, MYOZ2, 
NDRG1, NDUFA5, NDUFA7, NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NEDD4, NGF, NR4A2, OAS1, OAS3, OCLN, 
P4HA1, PARK2, PARK7, PARL, PCDH7, PCMT1, PDE4C, PDE5A, PDE6B, PDLIM1, PGK1, PIN1, PKIA, PLCB1, PLSCR4, PPARGC1B, 
PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PRNP, PSMA2, PSMB6, PSMC1, PTGES3, PTGS1, PTPN3, PTPN5, RAN, RASA4, 
RASD2, RBFOX1, RCAN1, RRM1, RSAD2, S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, 
SEMA5A, SGK1, SH3BP4, SH3GL2, SLC14A1, SLC17A7, SLC1A1, SLC1A3, SLIRP, SLIT2, SLMAP, SMAD6, SNCA, SNCAIP, SOD1, 
SORT1, SPAG16, SSR3, ST3GAL5, ST8SIA2, ST8SIA4, STAT6, SUB1, SUCLA2, TLR4, TMED10, TNC, TNF, TPM3, TSPO, UCHL1, 
UQCR10, USP13, VCP, VSNL1, XRCC6 
neuromuscular 
disease 
ABCB1, ABCG2, ACAT1, ACE, ACP1, ADORA1, ADRA2B, ADRA2C, AEBP1, AIFM1, AIG1, ALAS1, ALDH2, ALDH6A1, ANKRD2, ANXA1, 
AP1S2, APLNR, APLP1, AR, ARHGAP32, ARHGEF1, ARHGEF7, ARIH2, ARL3, ATP5L, ATP6V1B2, ATP6V1E1, AVPR2, B4GAT1, BASP1, 
BCHE, BCL7A, BECN1, BHLHE40, BTN3A1, CA3, CAB39, CACNB3, CASP2, CASP7, CASQ1, CCL2, CD38, CDKN1C, CDR1, CETN2, 
CKB, CLU, COLQ, COPE, CORO2B, CRYM, CSE1L, CX3CL1, CXCL1, CXCL12, CYFIP2, CYTH1, DDX1, DIO2, DKK3, DPYSL3, DTNA, 
DYNC1I1, DYNLT1, EGR1, EGR2, EIF3K, ELMO1, ENPP5, EPHB4, EPSTI1, ESRRG, ETFB, F11R, FAM107A, FAM173A, FARSB, 
FCGR3A/FCGR3B, FDFT1, FGF12, FGFR4, FKBP4, FURIN, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GBP1, GCH1, GFAP, 
GHITM, GIT1, GLRB, GPAM, GPI, GRIK2, GRIN3A, HDAC6, HIGD1A, HOMER1, HSBP1, HSPA5, ID3, ID4, IDO1, IER3, IKBKB, IL2RB, IL6, 
IP6K2, IRF7, ISOC1, ITFG1, ITGB4, ITPKB, ITPR1, KAZN, KCNA4, KCNA5, KCNJ4, KCNN3, KCTD17, LAMB1, LAPTM4B, LDHA, LDLR, 
LIFR, LRRK2, LTF, LY6E, MAFF, MAL2, MALT1, MAN1A1, MAOB, MED21, MERTK, MIF, MLF1, MT1E, MUT, MX1, MYO1B, MYOZ2, 
NDRG1, NDUFA5, NDUFA7, NDUFA8, NDUFB3, NDUFB5, NDUFB6, NDUFS2, NDUFS3, NEDD4, NGF, NR4A2, OAS1, OAS3, OCLN, 
P4HA1, PARK2, PARK7, PARL, PCDH7, PCMT1, PDE4C, PDE5A, PDE6B, PDLIM1, PGK1, PIN1, PKIA, PLCB1, PLSCR4, PPARGC1B, 
PPP1CB, PPP1R3A, PRDX2, PREPL, PRIM2, PRKX, PRNP, PSMA2, PSMB6, PSMC1, PTGES3, PTGS1, PTPN3, PTPN5, RAN, RASA4, 
RASD2, RBFOX1, RCAN1, RRM1, RSAD2, S1PR1, SAP18, SCAMP5, SCD, SCN1B, SCN2B, SCN4A, SCN4B, SCN7A, SCOC, SDHB, 
SEMA5A, SGK1, SH3BP4, SH3GL2, SLC14A1, SLC17A7, SLC1A1, SLC1A3, SLIRP, SLIT2, SLMAP, SMAD6, SNCA, SNCAIP, SOD1, 
SORT1, SPAG16, SSR3, ST3GAL5, ST8SIA2, ST8SIA4, STAT6, SUB1, SUCLA2, TLR4, TMED10, TNC, TNF, TPM3, TSPO, UCHL1, 
UQCR10, USP13, VCP, VSNL1, XRCC6 
neuromuscular 
disease 
ABL1, ACVRL1, ADA, ADARB1, ADCYAP1R1, ADORA1, AGAP2, AGRN, AGTPBP1, AIFM1, AKT3, ALDH1A2, ANP32A, APLN, AR, 
ASAH1, ATP1A2, BAG1, BCKDK, BECN1, BMP2, BMP4, BNIP3, CADPS2, CASP2, CASP7, CCL2, CD200, CDC25A, CDK2, CLU, CNTFR, 
CSF1, CTF1, CX3CL1, CXCL1, CXCL12, CXCL3, CXCL8, DPYSL3, DUSP1, DUSP6, DYNC1I1, EFNA5, EFNB1, EFNB2, EGFR, EGLN3, 
EGR1, EP300, EPHA7, ESR1, ETS2, FAIM2, FAM134B, FGF1, FGF9, FGFR3, FLT1, FZD2, GATA3, GCLC, GFAP, GFRA1, GLRX, GPI, 
GPT, GRIK2, GRIN3A, HBEGF, HPRT1, HSD17B10, HSPA5, HSPH1, ID2, IDE, IKBKB, IL1R1, IL6, IL6R, IRF9, ITPR1, ITPR2, JAK2, 
KCNMA1, KDR, KIF1A, KIFAP3, KITLG, KLF6, KLF7, KSR1, LDHA, LGMN, LIF, LMX1B, LRPAP1, LRRK2, MAGED1, MAOA, MAOB, 
MAP2K5, MAP3K1, MAP3K11, MAPK11, MEOX2, MIF, MSX1, MT3, NAIP, NDNF, NFATC4, NFKBIA, NGF, NGFRAP1, NR4A2, NRN1, 
NRTN, NTN1, NTRK1, PAFAH1B1, PARK2, PARK7, PDK1, PERP, PHB, PIGT, PIK3R1, PIKFYVE, PIN1, PLAU, POLB, PPID, PPIF, 
PPP1R9B, PRDX2, PRKAA1, PRNP, PTN, PTPN11, PTPN5, PTPRF, RARA, RASD1, RASD2, RCAN1, REL, RET, SDHB, SERPINE1, 
SGK1, SGPL1, SH3GL2, SH3PXD2A, SLC1A1, SLC1A3, SLC25A23, SMAD3, SNCA, SNCAIP, SNRK, SOD1, SORT1, SRC, STAM, 
STAMBP, STX8, SUMO1, TCP1, TF, TFB1M, TGFB1, TGFB3, THPO, TLR4, TNF, TNFRSF10A, TNFRSF21, TNFSF10, TSHZ3, TTLL1, 
TYRO3, UBA3, UBE2L3, UBQLN1, UCHL1, UCP2, UNC5B, VAC14, VAPA, VIP, VSTM2L, WFS1, WT1, XRCC4, XRCC6 
neuronal cell 
death 




















ABCB1, ABCG1, ACAT1, ACE, ADA, ADORA1, ADRA2B, ADRA2C, AGTR1, APOB, AR, BIRC3, CACNA2D1, CACNB3, CBS/CBSL, CCL2, 
CD40, CLU, COL5A2, CSF1, CX3CL1, CXCL12, CYP27A1, DDR1, DGAT2, DPP4, ECSCR, EDN1, EGR1, ENTPD1, ERN1, ESR1, F5, 
FLT1, FLT4, FMO3, GABRA4, GABRD, GBE1, GCLC, GRIN3A, GSS, HBA1/HBA2, ICAM1, IKBKB, IL1R1, IL33, IL6, ITGAV, ITGAX, ITGB3, 
KDR, KL, KLF2, KLF4, KLF6, LDLR, LIPE, LRPAP1, MAFB, MIF, MMP14, MYD88, NFKBIA, NOS3, NPR1, NPR3, PDE3B, PDE4C, PDE5A, 
PDE7B, PDE8A, PECAM1, PLA2G2A, PLAU, PLAUR, PLIN2, PRDX2, PROCR, PTGER4, PTGES, PTGS1, PTX3, RSAD2, S100A8, 
S100A9, S1PR1, SCD, SELE, SERPINE1, SGCD, SGCG, SLC30A3, SLC8A1, SMAD3, SOCS3, SOD1, SORT1, TBXA2R, TGFB1, THBD, 
TIMP2, TLR4, TNF, TNFAIP3, TNFSF10, TUBA4A, TUBA8, TUBB4B, ZFP36 occlusion of artery 
ABCB1, ABCG1, ACAT1, ACE, ADA, ADORA1, ADRA2B, ADRA2C, AGTR1, APOB, AR, BIRC3, CACNA2D1, CACNB3, CBS/CBSL, CCL2, 
CD40, CLU, COL5A2, CSF1, CX3CL1, CXCL12, CYP27A1, DDR1, DGAT2, DPP4, ECSCR, EDN1, EGR1, ENTPD1, ERN1, ESR1, F5, 
FLT1, FLT4, FMO3, GABRA4, GABRD, GBE1, GCLC, GRIN3A, GSS, HBA1/HBA2, ICAM1, IKBKB, IL1R1, IL33, IL6, ITGAV, ITGAX, ITGB3, 
KDR, KL, KLF2, KLF4, KLF6, LDLR, LIPE, LRPAP1, MAFB, MIF, MMP14, MYD88, NFKBIA, NOS3, NPR1, NPR3, PDE3B, PDE4C, PDE5A, 
PDE7B, PDE8A, PECAM1, PLA2G2A, PLAU, PLAUR, PLIN2, PRDX2, PROCR, PTGER4, PTGES, PTGS1, PTX3, RSAD2, S100A8, 
S100A9, S1PR1, SCD, SELE, SERPINE1, SGCD, SGCG, SLC30A3, SLC8A1, SMAD3, SOCS3, SOD1, SORT1, TBXA2R, TFPI, TGFB1, 
THBD, TIMP2, TLR4, TNF, TNFAIP3, TNFSF10, TUBA4A, TUBA8, TUBB4B, ZFP36 
occlusion of blood 
vessel 
ADSL, AGAP2, ANXA1, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, DSG2, DUSP1, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FABP5, FGF1, GIT1, IFIT2, IGFBP6, IL6, 
ITGA6, KDR, KLHL41, MYC, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, S100A8, S100A9, SERPINE1, 
SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TUBA4A, TUBA8, TUBB4B oral cancer 
ADSL, AGAP2, ANXA1, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, DSG2, DUSP1, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FABP5, FGF1, GIT1, IFIT2, IGFBP6, IL6, 
ITGA6, KDR, KLHL41, MYC, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, S100A8, S100A9, SERPINE1, 
SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TUBA4A, TUBA8, TUBB4B oral cancer 
ADSL, AGAP2, ANXA1, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, DSG2, DUSP1, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FABP5, FGF1, GIT1, IFIT2, IGFBP6, IL6, 
ITGA6, KDR, KLHL41, MYC, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, S100A8, S100A9, SERPINE1, 
SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TUBA4A, TUBA8, TUBB4B oral cancer 
ADSL, AGAP2, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL3, CXCL8, DSG2, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FGF1, GIT1, IGFBP6, IL6, ITGA6, KDR, KLHL41, NOTCH3, 
PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, SERPINE1, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, 






ADSL, AGAP2, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL3, CXCL8, DSG2, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FGF1, GIT1, IGFBP6, IL6, ITGA6, KDR, KLHL41, NOTCH3, 
PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, SERPINE1, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, 
TM4SF1, TMEM176B, TNC, TNFSF10, TUBA4A, TUBA8, TUBB4B 
oral cavity 
carcinoma 
ADSL, AGAP2, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL3, CXCL8, DSG2, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FGF1, GIT1, IGFBP6, IL6, ITGA6, KDR, KLHL41, NOTCH3, 
PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, SERPINE1, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, 
TM4SF1, TMEM176B, TNC, TNFSF10, TUBA4A, TUBA8, TUBB4B 
oral cavity 
carcinoma 
AGAP2, ASB5, BAG1, BMP4, CADPS, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
DSG2, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FGF1, GIT1, IGFBP6, ITGA6, KDR, KLHL41, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, 
PPP1CB, RHOJ, SERPINE1, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNFSF10, TUBA4A, TUBA8, 
TUBB4B 
oral squamous cell 
carcinoma 
AGAP2, ASB5, BAG1, BMP4, CADPS, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
DSG2, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FGF1, GIT1, IGFBP6, ITGA6, KDR, KLHL41, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, 
PPP1CB, RHOJ, SERPINE1, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNFSF10, TUBA4A, TUBA8, 
TUBB4B 
oral squamous cell 
carcinoma 
AGAP2, ASB5, BAG1, BMP4, CADPS, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
DSG2, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FGF1, GIT1, IGFBP6, ITGA6, KDR, KLHL41, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, 
PPP1CB, RHOJ, SERPINE1, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNFSF10, TUBA4A, TUBA8, 
TUBB4B 
oral squamous cell 
carcinoma 
ADSL, AGAP2, ANXA1, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, DSG2, DUSP1, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FABP5, FGF1, GIT1, ICAM1, IFIT2, IGFBP6, 
IL6, ITGA6, KDR, KLHL41, MYC, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, S100A8, S100A9, 
SERPINE1, SMO, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TUBA4A, TUBA8, 
TUBB4B oral tumor 
ADSL, AGAP2, ANXA1, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, DSG2, DUSP1, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FABP5, FGF1, GIT1, ICAM1, IFIT2, IGFBP6, 
IL6, ITGA6, KDR, KLHL41, MYC, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, S100A8, S100A9, 
SERPINE1, SMO, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TUBA4A, TUBA8, 
TUBB4B oral tumor 
ADSL, AGAP2, ANXA1, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CCL11, CD83, CDH13, CILP, CNN1, COL15A1, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, DSG2, DUSP1, EBF1, EGFR, ENPEP, ERBB4, EZR, F11R, FABP5, FGF1, GIT1, ICAM1, IFIT2, IGFBP6, 
IL6, ITGA6, KDR, KLHL41, MYC, NOTCH3, PCDH7, PDGFD, PDPN, PEAR1, PIK3R1, PPP1CB, PRKACB, RHOJ, S100A8, S100A9, 
SERPINE1, SMO, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TM4SF1, TMEM176B, TNC, TNF, TNFSF10, TUBA4A, TUBA8, 
TUBB4B oral tumor 
ABCB1, ABL1, ACE, ADA, ADAM15, ADAM23, ADAR, ADGRF5, ADH5, ADK, ADM, ADORA1, ADRA2B, ADRA2C, AEBP1, AGRN, AGTR1, 
AGTR2, AKT3, ALDH1A2, ALDH1A3, ANO1, ANTXR2, ANXA1, APLP1, APOB, AR, ARL5A, ASAH1, ATE1, ATOX1, BCHE, BECN1, BIRC3, 
CALCRL, CAPZA2, CASP2, CBL, CBS/CBSL, CCL11, CD200, CD2AP, CD40, CDC25A, CDH5, CDK2, CHRD, CITED2, CKB, CKS2, CLK1, 
CNTFR, COL5A1, COMMD1, COX17, CRLF3, CSF1, CTC1, CUX1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, CYSLTR2, DACH1, 
DCUN1D5, DDR1, DDX1, DDX58, DGAT2, DLL1, DLL4, DNMT3B, DOCK1, DPYD, DUSP1, EFNB1, EFNB2, EGFR, EGLN3, EGR2, EGR3, 
EHHADH, EIF2AK1, EIF2S1, EIF3D, EIF3M, ENG, ENPP2, EP300, EPAS1, EPB41L3, ERBB4, ERF, ESR1, ETS1, ETS2, F2RL3, F5, FBN1, 
FDFT1, FES, FHIT, FKBP1B, FLI1, FLT1, FLT3LG, FLT4, FURIN, FUT8, GAB1, GABBR1, GADD45A, GATA3, GCH1, GFAP, GIT1, GLCE, 
GLIS3, GNAQ, GSTZ1, HADHA, HAND1, HBEGF, HIST1H1C, HOPX, HOXB2, HPRT1, HSD11B2, ICAM1, IDE, IDO1, IFIH1, IFIT2, IKBKB, 
IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, IRAK4, IRF7, IRF9, ITGA6, ITGAV, ITGB3, ITGB4, ITPR1, JAG1, JAG2, JAK2, 
KAT2A, KDR, KIF1A, KIFAP3, KIT, KITLG, KL, KLF2, KLF4, KLF6, KRT8, L3MBTL3, LAPTM4B, LCP2, LDLR, LIF, LIFR, LPAR6, LRPAP1, 
LRRC8A, LY6E, LYN, LYZ, MAFF, MAL, MALAT1, MAML1, MAN2A1, MAP1LC3B, MAP2K5, MAP3K1, MAP3K8, MARCKSL1, MIF, MITF, 
MMP14, MYC, MYD88, NCOA3, NEAT1, NFATC4, NFKB2, NFKBIA, NGF, NOD2, NOS3, NOTCH1, NPR1, NR4A2, NT5E, NTN1, NTRK1, 
NUDT1, NUMB, PALLD, PBX3, PCCA, PCSK5, PCYT2, PDGFB, PDGFRA, PDGFRB, PELI1, PERP, PEX11A, PHB, PIK3R1, PLA2G2A, 
PLAU, PLAUR, PLCG1, PLS3, POLB, POSTN, PPARGC1B, PPIF, PPP1R3C, PPP2CA, PRDM1, PRKAA2, PRMT1, PRMT5, PRNP, 
PROCR, PSMB4, PSMC2, PSMD4, PTGES, PTGS1, PTH1R, PTPN11, PTPRN2, PTX3, RAB27A, RAD50, RAMP2, RAPGEF1, RARA, 
RBX1, RCAN1, RECK, RET, RHBDF1, RIPK1, RIPK3, ROBO3, S1PR1, S1PR2, SBDS, SERPINE1, SGCG, SGK223, SH3GL2, SH3PXD2A, 
SIN3B, SKI, SKIL, SLC17A7, SLC1A3, SLIT2, SMAD3, SNAI2, SNCA, SOCS3, SOD1, SOD3, SPEN, SPINK5, SPINT2, SPRED1, SPRED2, 
SPRY2, SRC, ST8SIA2, ST8SIA4, STAMBP, STAT2, STAT4, STAT6, TAL1, TBX3, TBXA2R, TCF3, TEK, TF, TFPI, TFRC, TGFB1, TGFB3, 
THBD, THBS2, THEM4, TIE1, TIMP2, TLR4, TLR5, TLX1, TMED10, TMOD3, TNF, TNFAIP3, TNFRSF11B, TPM3, TRAF4, TRIM21, TRIO, 
TRPV2, TSHZ3, UBA3, UBE2L3, USE1, USP18, UTRN, VAC14, VCL, VDAC1, VEGFC, VIP, VTA1, WT1, XRCC4, XRCC6, ZFP36, ZFPM1, 
ZFPM2, ZNF335, ZNF423 organismal death 
ABL1, ACTN1, ACVRL1, AFAP1, AKAP12, AMOT, ANXA1, ARHGAP18, ARHGAP4, ARHGAP6, ARHGEF1, ARHGEF19, BST2, CAP2, 
CASP4, CAV3, CCL11, CDC42BPA, CDC42EP2, CFL2, CLU, CRHR2, CXADR, CXCL1, CXCL12, DBN1, DLC1, EDN1, EFNA5, EFNB1, 
EGFR, EHD2, ELMO1, ENG, EPB41L2, EPHA3, EPS8, EZR, FAM101B, FGR, FHL3, FMNL1, FMNL2, GPI, ICAM1, IKBKB, ITGB3, KIT, 
MAP2K5, MRAS, MST1R, MYO1B, PAFAH1B1, PALLD, PDGFB, PDGFD, PDGFRB, PHACTR4, PLAU, PLD2, PLS3, PPARGC1B, 
PPP1R9B, PRNP, PTPN11, RAN, RET, RHOD, RHOJ, S100A9, S1PR1, S1PR2, SFRP1, SHROOM3, SHROOM4, SPIRE1, SRC, TF, 
TGFB1, TMOD2, TMOD3, TNF, TRIO, VANGL2, VTN 
organization of 
actin cytoskeleton 
ABL1, ACTN1, ACVRL1, AFAP1, AKAP12, AMOT, ANXA1, ARHGAP18, ARHGAP4, ARHGAP6, ARHGEF1, ARHGEF19, BST2, CAP2, 
CASP4, CAV3, CCL11, CDC42BPA, CDC42EP2, CFL2, CLU, CRHR2, CXADR, CXCL1, CXCL12, DBN1, DLC1, EDN1, EFNA5, EFNB1, 
EGFR, EHD2, ELMO1, ENG, EPB41L2, EPHA3, EPS8, EZR, FAM101B, FGR, FHL3, FMNL1, FMNL2, GPI, ICAM1, IKBKB, ITGB3, KIT, 
MAP2K5, MRAS, MST1R, MYO1B, PAFAH1B1, PALLD, PDGFB, PDGFD, PDGFRB, PHACTR4, PLAU, PLD2, PLS3, PPARGC1B, 
PPP1R9B, PRNP, PTPN11, RAN, RET, RHOD, RHOJ, S100A9, S1PR1, S1PR2, SFRP1, SHROOM3, SHROOM4, SPIRE1, SRC, TF, 
TGFB1, TMOD2, TMOD3, TNF, TRIO, VANGL2, VTN 
organization of 
actin cytoskeleton 
ABL1, ACAP2, ACE, ACKR1, ACP1, ACTN1, ACVRL1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, ADM, AFAP1, AFG3L2, AGAP2, 
AGRN, AGTPBP1, AGTR2, AKAP12, ALS2CL, AMOT, ANGPTL4, ANK3, ANP32A, ANPEP, ANXA1, APBA1, AR, ARAP3, ARHGAP1, 
ARHGAP10, ARHGAP18, ARHGAP21, ARHGAP24, ARHGAP32, ARHGAP33, ARHGAP4, ARHGAP6, ARHGEF1, ARHGEF19, ARHGEF25, 
ARHGEF4, ARHGEF7, ARHGEF9, ARL1, ARL3, ASUN, ATE1, ATL3, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BAG3, BASP1, BBS2, BCL6B, 
BECN1, BMP2, BNIP1, BNIP3, BRWD3, BST2, C11orf73, C16orf45, C1QA, CACNA1H, CAP2, CASP4, CASQ1, CAV3, CBL, CCDC113, 
CCDC8, CCL11, CCL2, CD2AP, CD9, CDC25B, CDC42BPA, CDC42EP1, CDC42EP2, CDH13, CEBPA, CEP70, CETN2, CFL2, CHCHD3, 
CHP1, CKAP2, CKB, CLMN, CLU, CNTNAP1, COX10, CRHR2, CRIPAK, CRIPT, CROCC, CSF1, CTNND2, CXADR, CXCL1, CXCL12, 
CXCL8, CXCR4, CYFIP1, DAB2IP, DBN1, DCTN1, DDAH1, DDR1, DGKG, DKK3, DLC1, DLL4, DOCK1, DOCK4, DPYSL3, DPYSL4, 
DYNC1LI1, DYNLT1, DZIP1, EDN1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, EHD2, ELMO1, EML2, EML4, ENG, EP300, EPAS1, 
EPB41L2, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, ERG, ERN1, ESR1, ETS1, EZR, FAM101B, FAM107A, FAM109B, FES, 
FGF1, FGR, FHIT, FHL3, FKBP4, FLT1, FLT4, FMNL1, FMNL2, FTO, FUT8, GAB1, GAS2L1, GATA3, GFAP, GFRA1, GIT1, GNRH1, GPI, 
GRASP, GRIN3A, GRK5, HDAC6, HMGCL, HPRT1, ICAM1, ID1, IDE, IFT43, IKBKB, IL1R1, IL33, IL6, INPP5D, IQGAP1, ISLR2, ITGA6, 
ITGAV, ITGB3, ITGB4, ITPR1, KCTD17, KDR, KIF1BP, KIRREL, KIT, KITLG, KIZ, KLF2, KLF7, KLHL41, KPNA1, LAMB1, LASP1, LCP2, 
LDLR, LIFR, LIMK2, LMX1B, LOC102724428/SIK1, LRPAP1, LRRK2, LTF, LYN, LZTS1, MAN2A1, MAOA, MAP2K5, MAP3K1, MAP7D3, 
MARCKS, MARK1, MERTK, MGLL, MICAL2, MIEF2, MKKS, MPZ, MRAS, MST1R, MT3, MTMR12, MTUS2, MYC, MYD88, MYO10, MYO16, 
MYO1B, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NDRG1, NEK3, NFATC4, NFKBIA, NGF, NME5, NOTCH1, NPTXR, NRN1, NRTN, 
NSFL1C, NTN1, NTRK1, NUMB, OPA1, PAFAH1B1, PALLD, PALM, PARK2, PARK7, PCM1, PDGFB, PDGFD, PDGFRA, PDGFRB, PDPN, 
PEX11A, PEX14, PEX19, PHACTR4, PHB, PIK3C2A, PIK3R1, PIN1, PLAU, PLAUR, PLCG2, PLD2, PLEKHG4, PLEKHO1, PLK3, PLS3, 
PLXND1, PPARGC1B, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRKACB, PRKCH, PRKY, PRMT1, PRNP, PTCD2, PTN, PTPN11, 
PTPRF, PTX3, PVRL1, PXN, RAB17, RAB2A, RAB3IP, RAB5C, RAN, RAPGEF2, RAPGEF3, RAPH1, RASSF1, RET, RHOD, RHOJ, 
ROBO3, ROR1, ROR2, RTN3, S100A8, S100A9, S1PR1, S1PR2, SBDS, SCN1B, SCN4B, SEC16B, SEMA3F, SEMA5A, SERPINE1, 






SPAG16, SPATA13, SPIRE1, SRC, SS18L1, STIM2, STK38L, STMN3, STOML2, STX3, SUMO1, TACC1, TBC1D7, TF, TGFB1, TGFB3, 
THBD, TIAM1, TIMM50, TLR4, TM4SF1, TMED10, TMEM237, TMEM67, TMOD2, TMOD3, TNC, TNF, TNFRSF12A, TNFRSF21, TNFSF10, 
TPM3, TRIM9, TRIO, TRPV2, TTLL1, TUBA4A, TUBA8, TXNRD1, UBE3A, UCHL1, UNC5B, USE1, USO1, UXT, VANGL2, VAPA, VAV2, 
VCL, VEGFC, VIP, VPS18, VTN, WEE1, WISP2, YME1L1, ZAK, ZDHHC8, ZNF335, ZSWIM6 
ABL1, ACAP2, ACE, ACKR1, ACP1, ACTN1, ACVRL1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, ADM, AFAP1, AFG3L2, AGAP2, 
AGRN, AGTPBP1, AGTR2, AKAP12, ALS2CL, AMOT, ANGPTL4, ANK3, ANP32A, ANPEP, ANXA1, APBA1, AR, ARAP3, ARHGAP1, 
ARHGAP10, ARHGAP18, ARHGAP21, ARHGAP24, ARHGAP32, ARHGAP33, ARHGAP4, ARHGAP6, ARHGEF1, ARHGEF19, ARHGEF25, 
ARHGEF4, ARHGEF7, ARHGEF9, ARL1, ARL3, ASUN, ATE1, ATL3, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BAG3, BASP1, BBS2, BCL6B, 
BECN1, BMP2, BNIP1, BNIP3, BRWD3, BST2, C11orf73, C16orf45, C1QA, CACNA1H, CAP2, CASP4, CASQ1, CAV3, CBL, CCDC113, 
CCDC8, CCL11, CCL2, CD2AP, CD9, CDC25B, CDC42BPA, CDC42EP1, CDC42EP2, CDH13, CEBPA, CEP70, CETN2, CFL2, CHCHD3, 
CHP1, CKAP2, CKB, CLMN, CLU, CNTNAP1, COX10, CRHR2, CRIPAK, CRIPT, CROCC, CSF1, CTNND2, CXADR, CXCL1, CXCL12, 
CXCL8, CXCR4, CYFIP1, DAB2IP, DBN1, DCTN1, DDAH1, DDR1, DGKG, DKK3, DLC1, DLL4, DOCK1, DOCK4, DPYSL3, DPYSL4, 
DYNC1LI1, DYNLT1, DZIP1, EDN1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, EHD2, ELMO1, EML2, EML4, ENG, EP300, EPAS1, 
EPB41L2, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, ERG, ERN1, ESR1, ETS1, EZR, FAM101B, FAM107A, FAM109B, FES, 
FGF1, FGR, FHIT, FHL3, FKBP4, FLT1, FLT4, FMNL1, FMNL2, FTO, FUT8, GAB1, GAS2L1, GATA3, GFAP, GFRA1, GIT1, GNRH1, GPI, 
GRASP, GRIN3A, GRK5, HDAC6, HMGCL, HPRT1, ICAM1, ID1, IDE, IFT43, IKBKB, IL1R1, IL33, IL6, INPP5D, IQGAP1, ISLR2, ITGA6, 
ITGAV, ITGB3, ITGB4, ITPR1, KCTD17, KDR, KIF1BP, KIRREL, KIT, KITLG, KIZ, KLF2, KLF7, KLHL41, KPNA1, LAMB1, LASP1, LCP2, 
LDLR, LIFR, LIMK2, LMX1B, LOC102724428/SIK1, LRPAP1, LRRK2, LTF, LYN, LZTS1, MAN2A1, MAOA, MAP2K5, MAP3K1, MAP7D3, 
MARCKS, MARK1, MERTK, MGLL, MICAL2, MIEF2, MKKS, MPZ, MRAS, MST1R, MT3, MTMR12, MTUS2, MYC, MYD88, MYO10, MYO16, 
MYO1B, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NDRG1, NEK3, NFATC4, NFKBIA, NGF, NME5, NOTCH1, NPTXR, NRN1, NRTN, 
NSFL1C, NTN1, NTRK1, NUMB, OPA1, PAFAH1B1, PALLD, PALM, PARK2, PARK7, PCM1, PDGFB, PDGFD, PDGFRA, PDGFRB, PDPN, 
PEX11A, PEX14, PEX19, PHACTR4, PHB, PIK3C2A, PIK3R1, PIN1, PLAU, PLAUR, PLCG2, PLD2, PLEKHG4, PLEKHO1, PLK3, PLS3, 
PLXND1, PPARGC1B, PPP1R9B, PPP2CA, PREX1, PREX2, PRKAA2, PRKACB, PRKCH, PRKY, PRMT1, PRNP, PTCD2, PTN, PTPN11, 
PTPRF, PTX3, PVRL1, PXN, RAB17, RAB2A, RAB3IP, RAB5C, RAN, RAPGEF2, RAPGEF3, RAPH1, RASSF1, RET, RHOD, RHOJ, 
ROBO3, ROR1, ROR2, RTN3, S100A8, S100A9, S1PR1, S1PR2, SBDS, SCN1B, SCN4B, SEC16B, SEMA3F, SEMA5A, SERPINE1, 
SFRP1, SGK1, SH2D3C, SHROOM3, SHROOM4, SKIL, SLC16A1, SLC25A33, SLC9A3R2, SLIT2, SNAP29, SNCA, SNX2, SNX33, SOD1, 
SPAG16, SPATA13, SPIRE1, SRC, SS18L1, STIM2, STK38L, STMN3, STOML2, STX3, SUMO1, TACC1, TBC1D7, TF, TGFB1, TGFB3, 
THBD, TIAM1, TIMM50, TLR4, TM4SF1, TMED10, TMEM237, TMEM67, TMOD2, TMOD3, TNC, TNF, TNFRSF12A, TNFRSF21, TNFSF10, 
TPM3, TRIM9, TRIO, TRPV2, TTLL1, TUBA4A, TUBA8, TXNRD1, UBE3A, UCHL1, UNC5B, USE1, USO1, UXT, VANGL2, VAPA, VAV2, 
VCL, VEGFC, VIP, VPS18, VTN, WEE1, WISP2, YME1L1, ZAK, ZDHHC8, ZNF335, ZSWIM6 
organization of 
cytoplasm 
ABL1, ACAP2, ACE, ACKR1, ACP1, ACTN1, ACVRL1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, ADM, AFAP1, AFG3L2, AGAP2, 
AGRN, AGTPBP1, AGTR2, AKAP12, AMOT, ANGPTL4, ANK3, ANP32A, ANPEP, ANXA1, APBA1, AR, ARAP3, ARHGAP1, ARHGAP10, 
ARHGAP18, ARHGAP24, ARHGAP32, ARHGAP33, ARHGAP4, ARHGAP6, ARHGEF1, ARHGEF19, ARHGEF25, ARHGEF4, ARHGEF7, 
ARHGEF9, ARL3, ASUN, ATE1, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BAG3, BASP1, BBS2, BCL6B, BECN1, BMP2, BRWD3, BST2, 
C16orf45, C1QA, CACNA1H, CAP2, CASP4, CAV3, CBL, CCDC113, CCDC8, CCL11, CCL2, CD2AP, CD9, CDC25B, CDC42BPA, 
CDC42EP1, CDC42EP2, CDH13, CEP70, CETN2, CFL2, CHP1, CKAP2, CKB, CLMN, CLU, CNTNAP1, CRHR2, CRIPAK, CRIPT, CSF1, 
CTNND2, CXADR, CXCL1, CXCL12, CXCL8, CXCR4, CYFIP1, DAB2IP, DBN1, DCTN1, DDAH1, DDR1, DGKG, DKK3, DLC1, DLL4, 
DOCK1, DOCK4, DPYSL3, DPYSL4, DYNC1LI1, DYNLT1, DZIP1, EDN1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, EHD2, ELMO1, 
EML2, EML4, ENG, EP300, EPB41L2, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, ERG, ERN1, ESR1, ETS1, EZR, FAM101B, 
FAM107A, FES, FGF1, FGR, FHIT, FHL3, FKBP4, FLT1, FLT4, FMNL1, FMNL2, FTO, FUT8, GAB1, GAS2L1, GATA3, GFAP, GFRA1, 
GIT1, GNRH1, GPI, GRASP, GRIN3A, GRK5, HDAC6, HPRT1, ICAM1, ID1, IDE, IFT43, IKBKB, IL1R1, IL33, IL6, INPP5D, IQGAP1, ISLR2, 
ITGA6, ITGAV, ITGB3, ITGB4, ITPR1, KCTD17, KDR, KIF1BP, KIRREL, KIT, KITLG, KIZ, KLF2, KLF7, KLHL41, KPNA1, LAMB1, LASP1, 
LCP2, LDLR, LIFR, LIMK2, LMX1B, LOC102724428/SIK1, LRPAP1, LRRK2, LTF, LYN, LZTS1, MAOA, MAP2K5, MAP3K1, MAP7D3, 
MARCKS, MARK1, MERTK, MGLL, MICAL2, MKKS, MPZ, MRAS, MST1R, MT3, MTMR12, MTUS2, MYC, MYD88, MYO10, MYO16, 
MYO1B, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NDRG1, NEK3, NFATC4, NFKBIA, NGF, NME5, NOTCH1, NPTXR, NRN1, NRTN, 
NTN1, NTRK1, NUMB, OPA1, PAFAH1B1, PALLD, PALM, PARK2, PCM1, PDGFB, PDGFD, PDGFRA, PDGFRB, PDPN, PEX14, 
PHACTR4, PIK3C2A, PIK3R1, PIN1, PLAU, PLAUR, PLCG2, PLD2, PLEKHG4, PLEKHO1, PLK3, PLS3, PLXND1, PPARGC1B, PPP1R9B, 
PPP2CA, PREX1, PREX2, PRKAA2, PRKACB, PRKCH, PRKY, PRMT1, PRNP, PTN, PTPN11, PTPRF, PVRL1, PXN, RAB17, RAB2A, 
RAB3IP, RAN, RAPGEF2, RAPGEF3, RAPH1, RASSF1, RET, RHOD, RHOJ, ROBO3, ROR1, ROR2, RTN3, S100A8, S100A9, S1PR1, 
S1PR2, SBDS, SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SFRP1, SGK1, SH2D3C, SHROOM3, SHROOM4, SKIL, SLC9A3R2, 
SLIT2, SNAP29, SNCA, SNX2, SOD1, SPAG16, SPATA13, SPIRE1, SRC, SS18L1, STIM2, STK38L, STMN3, STX3, SUMO1, TACC1, 
TBC1D7, TF, TGFB1, TGFB3, THBD, TIAM1, TLR4, TM4SF1, TMEM237, TMEM67, TMOD2, TMOD3, TNC, TNF, TNFRSF12A, TNFRSF21, 
TNFSF10, TPM3, TRIM9, TRIO, TRPV2, TTLL1, TUBA4A, TUBA8, TXNRD1, UBE3A, UCHL1, UNC5B, UXT, VANGL2, VAPA, VAV2, VCL, 
VEGFC, VIP, VTN, WEE1, WISP2, ZAK, ZDHHC8, ZNF335, ZSWIM6 
organization of 
cytoskeleton 
ABL1, ACAP2, ACE, ACKR1, ACP1, ACTN1, ACVRL1, ADAM22, ADAP1, ADGRB1, ADGRB3, ADGRF5, ADM, AFAP1, AFG3L2, AGAP2, 
AGRN, AGTPBP1, AGTR2, AKAP12, AMOT, ANGPTL4, ANK3, ANP32A, ANPEP, ANXA1, APBA1, AR, ARAP3, ARHGAP1, ARHGAP10, 
ARHGAP18, ARHGAP24, ARHGAP32, ARHGAP33, ARHGAP4, ARHGAP6, ARHGEF1, ARHGEF19, ARHGEF25, ARHGEF4, ARHGEF7, 
ARHGEF9, ARL3, ASUN, ATE1, ATP6V1D, ATP8B1, ATXN10, B4GAT1, BAG3, BASP1, BBS2, BCL6B, BECN1, BMP2, BRWD3, BST2, 
C16orf45, C1QA, CACNA1H, CAP2, CASP4, CAV3, CBL, CCDC113, CCDC8, CCL11, CCL2, CD2AP, CD9, CDC25B, CDC42BPA, 
CDC42EP1, CDC42EP2, CDH13, CEP70, CETN2, CFL2, CHP1, CKAP2, CKB, CLMN, CLU, CNTNAP1, CRHR2, CRIPAK, CRIPT, CSF1, 
CTNND2, CXADR, CXCL1, CXCL12, CXCL8, CXCR4, CYFIP1, DAB2IP, DBN1, DCTN1, DDAH1, DDR1, DGKG, DKK3, DLC1, DLL4, 
DOCK1, DOCK4, DPYSL3, DPYSL4, DYNC1LI1, DYNLT1, DZIP1, EDN1, EFNA5, EFNB1, EFNB2, EGFR, EGR1, EGR3, EHD2, ELMO1, 
EML2, EML4, ENG, EP300, EPB41L2, EPB41L3, EPHA2, EPHA3, EPHA7, EPS8, ERBB4, ERG, ERN1, ESR1, ETS1, EZR, FAM101B, 
FAM107A, FES, FGF1, FGR, FHIT, FHL3, FKBP4, FLT1, FLT4, FMNL1, FMNL2, FTO, FUT8, GAB1, GAS2L1, GATA3, GFAP, GFRA1, 
GIT1, GNRH1, GPI, GRASP, GRIN3A, GRK5, HDAC6, HPRT1, ICAM1, ID1, IDE, IFT43, IKBKB, IL1R1, IL33, IL6, INPP5D, IQGAP1, ISLR2, 
ITGA6, ITGAV, ITGB3, ITGB4, ITPR1, KCTD17, KDR, KIF1BP, KIRREL, KIT, KITLG, KIZ, KLF2, KLF7, KLHL41, KPNA1, LAMB1, LASP1, 
LCP2, LDLR, LIFR, LIMK2, LMX1B, LOC102724428/SIK1, LRPAP1, LRRK2, LTF, LYN, LZTS1, MAOA, MAP2K5, MAP3K1, MAP7D3, 
MARCKS, MARK1, MERTK, MGLL, MICAL2, MKKS, MPZ, MRAS, MST1R, MT3, MTMR12, MTUS2, MYC, MYD88, MYO10, MYO16, 
MYO1B, MYO6, MYO7A, MYOC, NCAM2, NDEL1, NDN, NDRG1, NEK3, NFATC4, NFKBIA, NGF, NME5, NOTCH1, NPTXR, NRN1, NRTN, 
NTN1, NTRK1, NUMB, OPA1, PAFAH1B1, PALLD, PALM, PARK2, PCM1, PDGFB, PDGFD, PDGFRA, PDGFRB, PDPN, PEX14, 
PHACTR4, PIK3C2A, PIK3R1, PIN1, PLAU, PLAUR, PLCG2, PLD2, PLEKHG4, PLEKHO1, PLK3, PLS3, PLXND1, PPARGC1B, PPP1R9B, 
PPP2CA, PREX1, PREX2, PRKAA2, PRKACB, PRKCH, PRKY, PRMT1, PRNP, PTN, PTPN11, PTPRF, PVRL1, PXN, RAB17, RAB2A, 
RAB3IP, RAN, RAPGEF2, RAPGEF3, RAPH1, RASSF1, RET, RHOD, RHOJ, ROBO3, ROR1, ROR2, RTN3, S100A8, S100A9, S1PR1, 
S1PR2, SBDS, SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SFRP1, SGK1, SH2D3C, SHROOM3, SHROOM4, SKIL, SLC9A3R2, 
SLIT2, SNAP29, SNCA, SNX2, SOD1, SPAG16, SPATA13, SPIRE1, SRC, SS18L1, STIM2, STK38L, STMN3, STX3, SUMO1, TACC1, 
TBC1D7, TF, TGFB1, TGFB3, THBD, TIAM1, TLR4, TM4SF1, TMEM237, TMEM67, TMOD2, TMOD3, TNC, TNF, TNFRSF12A, TNFRSF21, 
TNFSF10, TPM3, TRIM9, TRIO, TRPV2, TTLL1, TUBA4A, TUBA8, TXNRD1, UBE3A, UCHL1, UNC5B, UXT, VANGL2, VAPA, VAV2, VCL, 
VEGFC, VIP, VTN, WEE1, WISP2, ZAK, ZDHHC8, ZNF335, ZSWIM6 
organization of 
cytoskeleton 
ADM, CCL2, CD40, CD9, CEBPA, CSF1, CYP1B1, DLL1, EBF1, HDAC7, IKBKB, IL6, INPP5D, ITGB3, MAFB, MAP3K8, MITF, NFATC4, 
NFKB2, NFKBIA, PLCG2, PRKAA1, PTPN11, RARA, SMO, STAT6, TBX3, TNF, TNFRSF11B, TNFSF10, TSPAN13, TSPAN5 
osteoclastogenesi
s 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDH5, 
CDK2, CLU, CSF1, CXCL12, CXCL2, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, 
ERBB4, ESR1, EZR, FAM107A, FES, FGF1, FGFR3, FGFR4, FKBP4, FLI1, FLT1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, 
HBA1/HBA2, IKBKB, IL6, IQGAP1, ITGA6, ITGB3, JAK2, KDR, KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MMP14, MPZ, 
MRAS, MT3, MYO10, NCAM2, NDEL1, NDN, NFATC4, NGF, NOS3, NRTN, NTN1, NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, 
PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, SCD5, SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SGK223, SKIL, 
SLC25A5, SLIT2, SNX3, SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, 
WISP2 outgrowth of cells 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDK2, 






FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, ITGB3, 
KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MPZ, MRAS, MYO10, NCAM2, NDEL1, NDN, NFATC4, NGF, NRTN, NTN1, 
NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, SCD5, SCN1B, SCN4B, 
SEMA3F, SEMA5A, SERPINE1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TIAM1, TNC, 
TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, WISP2 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDK2, 
CSF1, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, ERBB4, ESR1, EZR, 
FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, ITGB3, 
KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MPZ, MRAS, MYO10, NCAM2, NDEL1, NDN, NFATC4, NGF, NRTN, NTN1, 
NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, SCD5, SCN1B, SCN4B, 
SEMA3F, SEMA5A, SERPINE1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TIAM1, TNC, 
TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, WISP2 
outgrowth of 
neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDK2, 
CSF1, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, ERBB4, ESR1, EZR, 
FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, ITGB3, 
KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MPZ, MRAS, MYO10, NCAM2, NDEL1, NDN, NFATC4, NGF, NRTN, NTN1, 
NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, SCD5, SCN1B, SCN4B, 
SEMA3F, SEMA5A, SERPINE1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TIAM1, TNC, 
TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, WISP2 
outgrowth of 
neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDK2, 
CSF1, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, ERBB4, ESR1, EZR, 
FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, ITGB3, 
KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MPZ, MRAS, MYO10, NCAM2, NDEL1, NDN, NFATC4, NGF, NRTN, NTN1, 
NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, SCD5, SCN1B, SCN4B, 
SEMA3F, SEMA5A, SERPINE1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TIAM1, TNC, 
TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, WISP2 
outgrowth of 
neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDK2, 
CSF1, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, ERBB4, ESR1, EZR, 
FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, ITGB3, 
KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MPZ, MRAS, MYO10, NCAM2, NDEL1, NDN, NFATC4, NGF, NRTN, NTN1, 
NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, SCD5, SCN1B, SCN4B, 
SEMA3F, SEMA5A, SERPINE1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TIAM1, TNC, 
TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, WISP2 
outgrowth of 
neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDK2, 
CSF1, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, ERBB4, ESR1, EZR, 
FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, ITGB3, 
KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MPZ, MRAS, MYO10, NCAM2, NDEL1, NDN, NFATC4, NGF, NRTN, NTN1, 
NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, SCD5, SCN1B, SCN4B, 
SEMA3F, SEMA5A, SERPINE1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TIAM1, TNC, 
TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, WISP2 
outgrowth of 
neurites 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDK2, 
CLU, CSF1, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, ERBB4, ESR1, 
EZR, FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, 
ITGA6, ITGB3, KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MPZ, MRAS, MT3, MYO10, NCAM2, NDEL1, NDN, NFATC4, 
NGF, NRTN, NTN1, NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, 
SCD5, SCN1B, SCN4B, SEMA3F, SEMA5A, SERPINE1, SGK223, SKIL, SLC25A5, SLIT2, SNX3, SOD1, SPOCK2, SPRY2, SRC, SRRM4, 
STK38L, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, WISP2 
outgrowth of 
neurons 
ABL1, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, CD9, CDC42BPA, CDK2, 
CLU, CSF1, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, ERBB4, ESR1, 
EZR, FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, 
ITGA6, ITGB3, KIT, KITLG, LAMA3, LIF, LIFR, LRRK2, MAP3K8, MARCKS, MPZ, MRAS, MT3, MYO10, NCAM2, NDEL1, NDN, NFATC4, 
NGF, NRTN, NTN1, NTRK1, PAFAH1B1, PALLD, PDGFRB, PLD2, PRNP, PTN, PTPN11, PTPRF, PXN, RALGDS, RAPH1, REL, RET, 
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CSF1, CXCL12, DAB2IP, DDR1, DOCK1, DOCK4, DOK5, DPYSL3, EFNB1, EFNB2, EGFR, EGR3, EPHA2, EPN1, ERBB4, ESR1, EZR, 
FAM107A, FGF1, FGFR3, FGFR4, FKBP4, FLI1, GAB1, GATA3, GFAP, GFRA1, GNAQ, GRK5, HBA1/HBA2, IKBKB, IL6, IQGAP1, ITGB3, 
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ABCA8, AGPAT2, ALDH1A2, AR, ATP8B1, BTRC, C2orf88, CARD16, CASP2, CLU, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, 
DYNLRB1, EGFR, ENPEP, EP300, EPHA3, ERCC2, FAM171A1, FGFR3, GATA3, GSTM5, HIST1H1C, HN1, IFITM2, IGFBP2, JAG2, KIT, 
KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, NOTCH1, NOTCH3, OCLN, PDGFRA, PIK3R1, PTGES, PTGS1, 
PTPN11, RECK, RGCC, RNF144B, SKP1, SLC39A4, SLIT2, SORT1, SPINT2, TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, 
TSPAN4, URI1, YES1, ZFPM2 
ovarian 
adenocarcinoma 
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DYNLRB1, EGFR, ENPEP, EP300, EPHA3, ERCC2, FAM171A1, FGFR3, GATA3, GSTM5, HIST1H1C, HN1, IFITM2, IGFBP2, JAG2, KIT, 
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DYNLRB1, EGFR, ENPEP, EP300, EPHA3, ERCC2, FAM171A1, FGFR3, GATA3, GSTM5, HIST1H1C, HN1, IFITM2, IGFBP2, JAG2, KIT, 
KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, NOTCH1, NOTCH3, OCLN, PDGFRA, PIK3R1, PTGES, PTGS1, 
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PTGES, PTGS1, PTPN11, RAD50, RECK, RGCC, RNF144B, RRM1, SELE, SERPINE1, SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, 
SORT1, SPINT2, SRC, STC1, TBC1D2B, TBX3, TF, TFE3, TFPI2, TLR4, TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, 
TUBA4A, TUBA8, TUBB4B, URI1, UTRN, VTN, WISP1, WISP2, YES1, ZFPM2, ZNF217 ovarian cancer 
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NT5E, OCLN, PDGFRA, PDGFRB, PIK3R1, PLAU, PLAUR, POSTN, PPP2CA, PSMB4, PTBP1, PTGES, PTGS1, PTPN11, RABGGTB, 
RAD50, RECK, RGCC, RNF144B, RRM1, SELE, SERPINE1, SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SORT1, SPINT2, SRC, STC1, 
TBC1D2B, TBX3, TF, TFE3, TFPI2, TGFB1, TLR4, TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, 
TUBB4B, URI1, UTRN, VTN, WISP1, WISP2, YES1, ZFPM2, ZNF217 
Ovarian Cancer 
and Tumors 
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DPP4, DTNA, DUSP1, DYNLRB1, EFNB2, EGFR, ENG, ENO1, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGF1, FGFR3, FLT1, 
FLT4, GADD45A, GATA3, GPR4, GSTM5, HIST1H1C, HMGA1, HN1, HOXB2, IDO1, IFITM2, IGFBP2, IL6, JAG2, KDR, KIT, KLF6, KLF8, 
KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MIF, MMP14, MSX1, MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, 
NT5E, OCLN, PDGFRA, PDGFRB, PIK3R1, PLAU, PLAUR, POSTN, PPP2CA, PSMB4, PTBP1, PTGES, PTGS1, PTPN11, RABGGTB, 
RAD50, RECK, RGCC, RNF144B, RRM1, SELE, SERPINE1, SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SORT1, SPINT2, SRC, STC1, 
TBC1D2B, TBX3, TF, TFE3, TFPI2, TGFB1, TLR4, TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, 




ABCA8, ABCB1, ADAMTS9, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, AZGP1, BECN1, BTRC, C2orf88, CARD16, CASP2, CCL2, CCT5, 
CDK2, CLU, CMTM8, COL15A1, COPS2, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DDR1, 
DPP4, DTNA, DUSP1, DYNLRB1, EFNB2, EGFR, ENG, ENO1, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGF1, FGFR3, FLT1, 
FLT4, GADD45A, GATA3, GPR4, GSTM5, HIST1H1C, HMGA1, HN1, HOXB2, IDO1, IFITM2, IGFBP2, IL6, JAG2, KDR, KIT, KLF6, KLF8, 
KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MIF, MMP14, MSX1, MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, 
NT5E, OCLN, PDGFRA, PDGFRB, PIK3R1, PLAU, PLAUR, POSTN, PPP2CA, PSMB4, PTBP1, PTGES, PTGS1, PTPN11, RABGGTB, 
RAD50, RECK, RGCC, RNF144B, RRM1, SELE, SERPINE1, SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SORT1, SPINT2, SRC, STC1, 
TBC1D2B, TBX3, TF, TFE3, TFPI2, TGFB1, TLR4, TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, 
TUBB4B, URI1, UTRN, VTN, WISP1, WISP2, YES1, ZFPM2, ZNF217, ZP3 ovarian lesion 
ABCA8, ABCB1, ADAMTS9, AGPAT2, ALDH1A2, AR, ATIC, ATP8B1, AZGP1, BECN1, BTRC, C2orf88, CARD16, CASP2, CCL2, CCT5, 
CDK2, CLU, CMTM8, COL15A1, COPS2, CSF3R, CTNNAL1, CXADR, CXCL1, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DDR1, 
DPP4, DTNA, DUSP1, DYNLRB1, EFNB2, EGFR, ENG, ENO1, ENPEP, EP300, EPHA3, ERCC2, ESR1, FAM171A1, FGF1, FGFR3, FLT1, 
FLT4, GADD45A, GATA3, GPR4, GSTM5, HIST1H1C, HMGA1, HN1, HOXB2, IDO1, IFITM2, IGFBP2, IL6, JAG2, KDR, KIT, KLF6, KLF8, 
KMT2C, KMT2D, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MIF, MMP14, MSX1, MUM1L1, MYC, NCOA3, NOTCH1, NOTCH3, 
NT5E, OCLN, PDGFRA, PDGFRB, PIK3R1, PLAU, PLAUR, POSTN, PPP2CA, PSMB4, PTBP1, PTGES, PTGS1, PTPN11, RABGGTB, 
RAD50, RECK, RGCC, RNF144B, RRM1, SELE, SERPINE1, SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SORT1, SPINT2, SRC, STC1, 
TBC1D2B, TBX3, TF, TFE3, TFPI2, TGFB1, TLR4, TMEM176B, TNF, TNFRSF10A, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, 
TUBB4B, URI1, UTRN, VTN, WISP1, WISP2, YES1, ZFPM2, ZNF217, ZP3 ovarian lesion 
ABCA8, AGPAT2, ALDH1A2, AMOT, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, CXCR4, DAB2, DPP4, DTNA, DUOX1, 
EFNB2, EGFR, ENG, ENPEP, ETS1, FAM171A1, FGFR3, FGFR4, FH, FLT1, FLT4, GABBR2, GSTM5, IFITM2, JAG2, KDR, KIT, MUM1L1, 
NOTCH1, OCLN, PDGFRA, PDGFRB, RECK, RET, RGCC, RNF144B, S1PR1, SFRP1, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TEK, 
TFPI2, TGFB1, THRB, TIMP2, TMEM176B, TPO, TSPAN4, URI1, YES1, ZFPM2 
papillary 
adenocarcinoma 
ABCA8, AGPAT2, ALDH1A2, AMOT, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, CXCR4, DAB2, DPP4, DTNA, DUOX1, 
EFNB2, EGFR, ENG, ENPEP, ETS1, FAM171A1, FGFR3, FGFR4, FH, FLT1, FLT4, GABBR2, GSTM5, IFITM2, JAG2, KDR, KIT, MUM1L1, 
NOTCH1, OCLN, PDGFRA, PDGFRB, RECK, RET, RGCC, RNF144B, S1PR1, SFRP1, SKP1, SLC39A4, SLIT2, SORT1, TBC1D2B, TEK, 
TFPI2, TGFB1, THRB, TIMP2, TMEM176B, TPO, TSPAN4, URI1, YES1, ZFPM2 
papillary 
adenocarcinoma 
ABCA8, AGPAT2, ALDH1A2, AMOT, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, CXCR4, DAB2, DPP4, DTNA, DUOX1, 
EFNB2, EGFR, ENG, ENPEP, ETS1, FAM171A1, FGFR3, FGFR4, FH, FLT1, FLT4, GABBR2, GSTM5, IFITM2, JAG2, KDR, KIT, MUM1L1, 
NOTCH1, NTRK1, OCLN, PDGFRA, PDGFRB, RECK, RET, RGCC, RNF144B, S1PR1, SFRP1, SKP1, SLC39A4, SLIT2, SORT1, 
TBC1D2B, TEK, TFPI2, TGFB1, THRB, TIMP2, TMEM176B, TPO, TSPAN4, URI1, YES1, ZFPM2 
papillary 
carcinoma 
ABCA8, AGPAT2, ALDH1A2, AMOT, ATP8B1, C2orf88, CARD16, CMTM8, COL15A1, CTNNAL1, CXCR4, DAB2, DPP4, DTNA, DUOX1, 
EFNB2, EGFR, ENG, ENPEP, ETS1, FAM171A1, FGFR3, FGFR4, FH, FLT1, FLT4, GABBR2, GSTM5, IFITM2, JAG2, KDR, KIT, MUM1L1, 
NOTCH1, NTRK1, OCLN, PDGFRA, PDGFRB, RECK, RET, RGCC, RNF144B, S1PR1, SFRP1, SKP1, SLC39A4, SLIT2, SORT1, 
TBC1D2B, TEK, TFPI2, TGFB1, THRB, TIMP2, TMEM176B, TPO, TSPAN4, URI1, YES1, ZFPM2 
papillary 
carcinoma 















ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, AGAP2, AGPAT2, AGTR1, 
AIM1, AKR7A2, AKT3, ALAD, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA1, ANXA3, APBA1, AR, ATIC, ATP8B1, AZGP1, BAMBI, BECN1, 
BHLHE40, BIRC3, BTRC, C16orf45, C2orf88, CADM1, CARD16, CASC3, CASP2, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDC25A, 
CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, CPA3, CRIPAK, CSE1L, 
CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, 
DDR2, DENND2A, DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR3, 
EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA2, EPHA3, ERBB4, ERCC2, ERG, ESR1, 
ESRRG, ETV1, FAM171A1, FAM65C, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GBP2, 
GGPS1, GIT1, GNRH1, GPR4, GSTM5, HBA1/HBA2, HEPH, HIST1H1C, HMGA1, HN1, HOXB2, ICAM1, ID3, IDO1, IER3, IFITM2, IGFBP2, 
IGFBP6, IL33, IL6, IRF1, ITGB3, ITGB4, ITM2A, ITPR1, JAG2, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, 
LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MAPK11, MASP1, MECOM, 
MEOX2, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NFKBIA, 
NOTCH1, NOTCH3, NT5E, NTRK1, OCLN, ODC1, OSR2, PAFAH1B1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDXDC2P, PGK1, 
PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PSMB4, PSMD4, PTBP1, PTGES, 
PTGIS, PTGS1, PTN, PTPN11, PTPRN2, RAD50, RAMP1, RARG, RASA4, RASSF1, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, 
ROBO4, RREB1, RRM1, S100A8, S100A9, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SIRT5, SKP1, SLC16A3, 
SLC16A5, SLC39A4, SLFN11, SLIT2, SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SRC, SSTR1, 
STC1, SYNPO2, TACR2, TBC1D2B, TBX3, TBXA2R, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBS2, TIMP2, TLR4, 
TMEM176B, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE2S, 
UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, XAF1, YES1, YWHAQ, ZAK, ZFP36, ZFPM2, 
ZNF217 pelvic cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, AGAP2, AGPAT2, AGTR1, 
AIM1, AKR7A2, AKT3, ALAD, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA1, ANXA3, APBA1, AR, ATIC, ATP8B1, AZGP1, BAMBI, BECN1, 
BHLHE40, BIRC3, BTRC, C16orf45, C2orf88, CADM1, CARD16, CASC3, CASP2, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDC25A, 
CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, CPA3, CRIPAK, CSE1L, 
CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, 
DDR2, DENND2A, DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR3, 
EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA2, EPHA3, ERBB4, ERCC2, ERG, ESR1, 
ESRRG, ETV1, FAM171A1, FAM65C, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GBP2, 
GGPS1, GIT1, GNRH1, GPR4, GSTM5, HBA1/HBA2, HEPH, HIST1H1C, HMGA1, HN1, HOXB2, ICAM1, ID3, IDO1, IER3, IFITM2, IGFBP2, 
IGFBP6, IL33, IL6, IRF1, ITGB3, ITGB4, ITM2A, ITPR1, JAG2, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, 
LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MAPK11, MASP1, MECOM, 
MEOX2, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NFKBIA, 
NOTCH1, NOTCH3, NT5E, NTRK1, OCLN, ODC1, OSR2, PAFAH1B1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDXDC2P, PGK1, 
PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PSMB4, PSMD4, PTBP1, PTGES, 
PTGIS, PTGS1, PTN, PTPN11, PTPRN2, RAD50, RAMP1, RARG, RASA4, RASSF1, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, 
ROBO4, RREB1, RRM1, S100A8, S100A9, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SIRT5, SKP1, SLC16A3, 
SLC16A5, SLC39A4, SLFN11, SLIT2, SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SRC, SSTR1, 
STC1, SYNPO2, TACR2, TBC1D2B, TBX3, TBXA2R, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBS2, TIMP2, TLR4, 
TMEM176B, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE2S, 
UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, XAF1, YES1, YWHAQ, ZAK, ZFP36, ZFPM2, 
ZNF217 pelvic cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, AGAP2, AGPAT2, AGTR1, 




AZGP1, B4GAT1, BAMBI, BECN1, BHLHE40, BIRC3, BTRC, C16orf45, C2orf88, CADM1, CARD16, CASC3, CASP2, CBS/CBSL, CCL2, 
CCT5, CD34, CD83, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, 
COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL12, CXCL14, CXCL8, CXCR4, 
CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DENND2A, DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, 
DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, 
EPB41L3, EPHA2, EPHA3, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETV1, FAM171A1, FAM65C, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, 
FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GBP2, GGPS1, GIT1, GNAQ, GNRH1, GPR4, GSTM5, HBA1/HBA2, HEPH, HIST1H1C, 
HMGA1, HN1, HOXB2, ICAM1, ID3, IDO1, IER3, IFITM2, IGFBP2, IGFBP6, IL33, IL6, IRF1, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, 
KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, 
LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MAPK11, MASP1, MECOM, MEOX2, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, 
MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NFKBIA, NOTCH1, NOTCH3, NT5E, NTRK1, OCLN, ODC1, OSR2, 
PAFAH1B1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, 
PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PRKD3, PSMB4, PSMD4, PTBP1, PTGES, PTGIS, PTGS1, PTN, PTPN11, PTPRN2, RAD50, 
RAMP1, RARG, RASA4, RASSF1, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, ROBO4, RREB1, RRM1, S100A8, S100A9, SEL1L3, 
SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SIRT5, SKP1, SLC16A3, SLC16A5, SLC39A4, SLFN11, SLIT2, SMO, SMS, SNAI2, 
SNCAIP, SND1, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, STC1, SYNPO2, TACR2, TBC1D2B, TBX3, 
TBXA2R, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBS2, TIMP2, TLR4, TMEM176B, TNF, TNFAIP2, TNFRSF10A, 
TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, 
VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, XAF1, YES1, YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, AGAP2, AGPAT2, AGTR1, 
AIM1, AKAP12, AKR1B1, AKR7A2, AKT3, ALAD, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA1, ANXA3, APBA1, AR, ATIC, ATP8B1, 
AZGP1, B4GAT1, BAMBI, BECN1, BHLHE40, BIRC3, BTRC, C16orf45, C2orf88, CADM1, CARD16, CASC3, CASP2, CBS/CBSL, CCL2, 
CCT5, CD34, CD83, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, 
COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL12, CXCL14, CXCL8, CXCR4, 
CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DENND2A, DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, 
DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, 
EPB41L3, EPHA2, EPHA3, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETV1, FAM171A1, FAM65C, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, 
FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GBP2, GGPS1, GIT1, GNAQ, GNRH1, GPR4, GSTM5, HBA1/HBA2, HEPH, HIST1H1C, 
HMGA1, HN1, HOXB2, ICAM1, ID3, IDO1, IER3, IFITM2, IGFBP2, IGFBP6, IL33, IL6, IRF1, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, 
KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, 
LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MAPK11, MASP1, MECOM, MEOX2, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, 
MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NEDD4, NFKBIA, NOTCH1, NOTCH3, NT5E, NTRK1, OCLN, ODC1, OSR2, 
PAFAH1B1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, 
PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PRKD3, PSMB4, PSMD4, PTBP1, PTGES, PTGIS, PTGS1, PTN, PTPN11, PTPRN2, RAD50, 
RAMP1, RARG, RASA4, RASSF1, RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, ROBO4, RREB1, RRM1, S100A8, S100A9, SEL1L3, 
SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SIRT5, SKP1, SLC16A3, SLC16A5, SLC39A4, SLFN11, SLIT2, SMO, SMS, SNAI2, 
SNCAIP, SND1, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, STC1, SYNPO2, TACR2, TBC1D2B, TBX3, 
TBXA2R, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBS2, TIMP2, TLR4, TMEM176B, TNF, TNFAIP2, TNFRSF10A, 
TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, 
VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, XAF1, YES1, YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 pelvic tumor 
ACE, ADAR, ARID5A, BAG3, BEX4, CD83, CLEC2B, COL6A1, CTDSP2, CXCL12, CXCR4, DAB2, DNAJB5, EBNA1BP2, EGR2, EIF1B, 
ELF4, FAHD2A, FCGR3A/FCGR3B, GLRX, GULP1, HBA1/HBA2, HCLS1, HEBP2, HIBCH, HSD17B11, HSPA4, HSPH1, KCTD12, 
KIAA0907, KLF4, LOC102724428/SIK1, LYN, MAFB, MARCKS, MARK1, MED21, NEDD9, NPR3, NR4A2, P3H2, PFDN4, PLAUR, 
PLEKHO2, PLXND1, PPID, PPP1CB, PSMA2, PTGER4, PTGS1, RUVBL2, SGK1, SLC2A3, SLCO2B1, SNRPG, SUB1, SUCLA2, TBC1D2B, 
TMEM176B, TOMM7, TOMM70, UBE2H, UCP2 
peripheral arterial 
disease 
ABCG2, ACE, ACVRL1, ADA, ADAR, ADRA2B, ADRA2C, AGTR1, AIFM1, APOB, AR, ARID5A, BAG3, BCHE, BEX4, CACNA2D1, CACNB3, 
CD83, CLEC2B, CLU, COL6A1, CTDSP2, CX3CL1, CXCL12, CXCL3, CXCR4, DAB2, DNAJB5, EBNA1BP2, EDN1, EGR2, EIF1B, EIF2A, 
ELF4, ENG, ETS2, F5, FAHD2A, FCGR3A/FCGR3B, GABRA4, GABRD, GLRX, GULP1, HBA1/HBA2, HCLS1, HEBP2, HIBCH, HSD17B11, 
HSPA4, HSPH1, ITGAV, ITGB3, KCTD12, KDR, KIAA0907, KLF4, LDLR, LOC102724428/SIK1, LSR, LYN, MAFB, MARCKS, MARK1, 
MED21, NEDD9, NOS3, NPR3, NR4A2, P3H2, PDE3B, PDE5A, PFDN4, PLAUR, PLEKHO2, PLXND1, PPID, PPP1CB, PROS1, PSMA2, 
PTGER4, PTGES, PTGS1, PTPN5, RUVBL2, S100A9, SERPINE1, SGK1, SLC2A3, SLC30A3, SLCO2B1, SNRPG, SUB1, SUCLA2, 
TBC1D2B, TFPI, TMEM176B, TNF, TNFRSF11B, TNFRSF12A, TOMM7, TOMM70, TUBA4A, TUBA8, TUBB4B, UBE2H, UCP2, VSNL1 
peripheral 
vascular disease 












































in blast crisis 







in blast crisis 




in blast crisis 




in blast crisis 
















ABL1, AGRN, AKT3, CAMK2D, CLK1, DDR1, DDR2, DUSP1, EFNA5, EGFR, ENPP2, EPHA2, EPHA7, EPHB4, ERBB4, FES, FGFR3, 
FGFR4, FGR, FLT1, FLT4, HCLS1, HK1, ICAM1, IKBKB, IL6, IL6R, ITGB3, JAK2, KDR, KIT, KITLG, LIF, LMTK2, LRRK1, LRRK2, LTK, LYN, 
MERTK, MIF, NOD2, NTRK1, PDGFB, PDGFD, PDGFRA, PDGFRB, PLPP3, PPP2R5B, PXN, RET, ROR1, ROR2, SGK1, SRC, STK39, 
TEK, TGFB1, TIE1, TLR4, TNFRSF14, TYRO3, VEGFC, VTN, WEE1, YES1 
phosphorylation of 
L-amino acid 
ABL1, AGRN, AKT3, CAMK2D, CLK1, DDR1, DDR2, DUSP1, EFNA5, EGFR, ENPP2, EPHA2, EPHA7, EPHB4, ERBB4, FES, FGFR3, 
FGFR4, FGR, FLT1, FLT4, HCLS1, HK1, ICAM1, IKBKB, IL6, IL6R, ITGB3, JAK2, KDR, KIT, KITLG, LIF, LMTK2, LRRK1, LRRK2, LTK, LYN, 
MERTK, MIF, NOD2, NTRK1, PDGFB, PDGFD, PDGFRA, PDGFRB, PLPP3, PPP2R5B, PXN, RET, ROR1, ROR2, SGK1, SRC, STK39, 
TEK, TGFB1, TIE1, TLR4, TNFRSF14, TYRO3, VEGFC, VTN, WEE1, YES1 
phosphorylation of 
L-amino acid 
ABL1, AGRN, AKT3, CAMK2D, CLK1, DDR1, DDR2, DUSP1, EFNA5, EGFR, ENPP2, EPHA2, EPHA7, EPHB4, ERBB4, FES, FGFR3, 
FGFR4, FGR, FLT1, FLT4, HCLS1, HK1, ICAM1, IKBKB, IL6, IL6R, ITGB3, JAK2, KDR, KIT, KITLG, LIF, LMTK2, LRRK1, LRRK2, LTK, LYN, 
MERTK, MIF, NOD2, NTRK1, PDGFB, PDGFD, PDGFRA, PDGFRB, PLPP3, PPP2R5B, PXN, RET, ROR1, ROR2, SGK1, SRC, STK39, 
TEK, TGFB1, TIE1, TLR4, TNFRSF14, TYRO3, VEGFC, VTN, WEE1, YES1 
phosphorylation of 
L-amino acid 
ABL1, AGRN, CLK1, DDR1, DDR2, EFNA5, EGFR, ENPP2, EPHA2, EPHA7, EPHB4, ERBB4, FES, FGFR3, FGFR4, FGR, FLT1, FLT4, 
HCLS1, HK1, ICAM1, IL6, IL6R, ITGB3, JAK2, KDR, KIT, KITLG, LIF, LRRK1, LTK, LYN, MERTK, MIF, NOD2, NTRK1, PDGFB, PDGFD, 




ABL1, AGRN, CLK1, DDR1, DDR2, EFNA5, EGFR, ENPP2, EPHA2, EPHA7, EPHB4, ERBB4, FES, FGFR3, FGFR4, FGR, FLT1, FLT4, 
HCLS1, HK1, ICAM1, IL6, IL6R, ITGB3, JAK2, KDR, KIT, KITLG, LIF, LRRK1, LTK, LYN, MERTK, MIF, NOD2, NTRK1, PDGFB, PDGFD, 




ABL1, AGRN, CLK1, DDR1, DDR2, EFNA5, EGFR, ENPP2, EPHA2, EPHA7, EPHB4, ERBB4, FES, FGFR3, FGFR4, FGR, FLT1, FLT4, 
HCLS1, HK1, ICAM1, IL6, IL6R, ITGB3, JAK2, KDR, KIT, KITLG, LIF, LRRK1, LTK, LYN, MERTK, MIF, NOD2, NTRK1, PDGFB, PDGFD, 




ABL1, ACVRL1, ADM, ADRBK2, AFAP1L2, AGRN, AKAP6, AKT3, APLN, AR, B3GNT5, BAG1, BCKDK, BIRC3, BMP2, BMP4, CAMK2D, 
CARD14, CBL, CCDC88C, CCL11, CCL2, CD109, CD34, CD40, CD9, CDC25B, CDC42BPA, CDK2, CDKN1C, CDON, CHP1, CLK1, 
COL5A3, CSF1, CTDSP2, CX3CL1, CXCL8, CXCR4, DAB2, DAB2IP, DDR1, DDR2, DOK7, DUSP1, DUSP6, DYRK1B, EDN1, EDNRB, 
EFNB2, EGFR, EIF2A, EIF2AK1, EIF2S1, ELF1, ENG, EP300, EPHA7, EPHB4, ERBB4, ERCC2, ERG, ERN1, ERP29, FAM129A, FES, 
FGF1, FGF9, FGFR3, FGFR4, FGR, FLT1, FLT3LG, FLT4, FNDC1, FZD1, FZD7, GNRH1, GRB10, GRK5, GTF2H1, HDAC6, HK1, HSPA2, 
HSPA4, IKBKB, IL34, IQGAP1, ITGA6, ITGB3, ITPKB, JAK2, KDR, KIRREL, KIT, KITLG, LATS1, LIMK2, LIPE, LMTK2, 
LOC102724428/SIK1, LRRK2, LTK, LYN, MAML1, MAP2K5, MAP3K1, MAP3K11, MAP3K6, MAP3K8, MAP4K1, MAP4K2, MAP4K5, 
MAPK11, MAPK4, MARK1, MERTK, MIF, MST1R, MT3, MYLK3, NDUFS4, NEK3, NGF, NTRK1, ODC1, PARK2, PARK7, PDGFB, PDGFRA, 
PDGFRB, PDK1, PECAM1, PELI2, PHKB, PICK1, PID1, PIK3R1, PIKFYVE, PIM1, PIM3, PIN1, PKN3, PLAUR, PLCG1, PLK3, PLPP3, 
PPARGC1B, PPP1R9B, PPP2CA, PPP2R5B, PRDX1, PRKAA1, PRKAA2, PRKACB, PRKCH, PRKX, PRNP, PROM2, PTGER4, PTN, 
PTPN11, PTPN12, PTPN5, PTPRF, RAPGEF3, RARA, RARRES2, RET, RGMA, RGN, RIPK1, RIPK3, SGK1, SHB, SLIT2, SMAD3, SNCA, 
SNRK, SOCS3, SRC, SRPK3, STAT4, STK10, STK17A, STK33, STK38L, STK39, TEK, TF, TGFB1, THPO, TNF, TYRO3, VEGFC, VIP, 
WEE1, YES1, ZAK 
phosphorylation of 
protein 
ACOX1, ADGRF5, ADRA2B, ADRA2C, ALDH3A2, ANKRD29, APOL3, ARHGEF10, ARHGEF15, ARHGEF19, ARHGEF25, ARL8B, ASMTL, 
ATL3, ATP8B2, BAZ1A, C16orf45, CCDC85A, CDH13, CLEC14A, COL12A1, COL16A1, CYP2J2, DCHS1, DCUN1D5, DOCK6, DPYSL3, 
DTX3, EARS2, EGFR, ENG, ESR1, F5, FAM109B, FAM49A, FBXO32, FGGY, FLT1, FMO2, FNDC1, FXYD1, FZD4, GCNT1, GJA4, GLO1, 
GPIHBP1, HAGH, IFITM1, IFITM2, ITPKB, KCNA4, KCTD15, KDR, KIAA0040, LDLR, LOC100507477, LUC7L, MAOA, MYO10, MYO16, 
MYOC, NAALAD2, NANS, NDFIP2, NETO2, NFATC4, NGF, NOTCH3, NOX4, NRARP, NUCB2, OSBPL7, PCDH12, PDLIM3, PDZD4, 
PHKB, PLA2G2A, PLCG1, PLEKHA5, PLEKHG4, PRRX1, PTGIS, PTGS1, RARRES2, RFTN2, ROBO3, ROBO4, SCN4B, SEC24D, 
SEMA5A, SERPINE1, SGCD, SHANK3, SKIL, SLC6A1, SLN, SNCA, SNTB1, ST8SIA4, TACC1, THBS2, TMED5, TMEM204, TNC, TNF, 
TSPAN2, VANGL2, VEGFC, WISP2, YBX3, ZNF532 preeclampsia 
ACOX1, ADGRF5, ADRA2B, ADRA2C, ALDH3A2, ANKRD29, APOL3, ARHGEF10, ARHGEF15, ARHGEF19, ARHGEF25, ARL8B, ASMTL, 
ATL3, ATP8B2, BAZ1A, C16orf45, CCDC85A, CDH13, CLEC14A, COL12A1, COL16A1, CYP2J2, DCHS1, DCUN1D5, DOCK6, DPYSL3, 
DTX3, EARS2, EGFR, ENG, ESR1, F5, FAM109B, FAM49A, FBXO32, FGGY, FLT1, FMO2, FNDC1, FXYD1, FZD4, GCNT1, GJA4, GLO1, 
GPIHBP1, HAGH, IFITM1, IFITM2, ITPKB, KCNA4, KCTD15, KDR, KIAA0040, LDLR, LOC100507477, LUC7L, MAOA, MYO10, MYO16, 
MYOC, NAALAD2, NANS, NDFIP2, NETO2, NFATC4, NGF, NOTCH3, NOX4, NRARP, NUCB2, OSBPL7, PCDH12, PDLIM3, PDZD4, 
PHKB, PLA2G2A, PLCG1, PLEKHA5, PLEKHG4, PRRX1, PTGIS, PTGS1, RARRES2, RFTN2, ROBO3, ROBO4, SCN4B, SEC24D, 
SEMA5A, SERPINE1, SGCD, SHANK3, SKIL, SLC6A1, SLN, SNCA, SNTB1, ST8SIA4, TACC1, THBS2, TMED5, TMEM204, TNC, TNF, 
TSPAN2, VANGL2, VEGFC, WISP2, YBX3, ZNF532 preeclampsia 
ACOX1, ADGRF5, ADRA2B, ADRA2C, ALDH3A2, ANKRD29, APOL3, ARHGEF10, ARHGEF15, ARHGEF19, ARHGEF25, ARL8B, ASMTL, 
ATL3, ATP8B2, BAZ1A, C16orf45, CCDC85A, CDH13, CLEC14A, COL12A1, COL16A1, CYP2J2, DCHS1, DCUN1D5, DOCK6, DPYSL3, 
DTX3, EARS2, EGFR, ENG, ESR1, F5, FAM109B, FAM49A, FBXO32, FGGY, FLT1, FMO2, FNDC1, FXYD1, FZD4, GCNT1, GJA4, GLO1, 
GPIHBP1, HAGH, IFITM1, IFITM2, ITPKB, KCNA4, KCTD15, KDR, KIAA0040, LDLR, LOC100507477, LUC7L, MAOA, MYO10, MYO16, 
MYOC, NAALAD2, NANS, NDFIP2, NETO2, NFATC4, NGF, NOTCH3, NOX4, NRARP, NUCB2, OSBPL7, PCDH12, PDLIM3, PDZD4, 
PHKB, PLA2G2A, PLCG1, PLEKHA5, PLEKHG4, PRRX1, PTGIS, PTGS1, RARRES2, RFTN2, ROBO3, ROBO4, SCN4B, SEC24D, 
SEMA5A, SERPINE1, SGCD, SHANK3, SKIL, SLC6A1, SLN, SNCA, SNTB1, ST8SIA4, TACC1, THBS2, TMED5, TMEM204, TNC, TNF, 
TSPAN2, VANGL2, VEGFC, WISP2, YBX3, ZNF532 preeclampsia 
ADA, CCL2, CXCL1, DLL4, ETS1, GATA3, HBEGF, IKBKB, IL4R, LYN, MYD88, NFKBIA, POSTN, PTGS1, SMAD3, STAT6, TGFB1, TNF 
production of 
mucus 















ABL1, AR, ATIC, DDR2, EGFR, EPHA2, ERBB4, ESR1, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NTRK1, PDGFRA, 




ABL1, AR, ATIC, DDR2, EGFR, EPHA2, ERBB4, ESR1, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NTRK1, PDGFRA, 




ABL1, AR, ATIC, DDR2, EGFR, EPHA2, ERBB4, ESR1, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NOTCH1, NTRK1, 
PDGFRA, PDGFRB, POLB, RET, RRM1, TEK, TUBA4A, TUBA8, TUBB4B 
progressive 
malignant tumor 
ABL1, AR, ATIC, DDR2, EGFR, EPHA2, ERBB4, ESR1, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NOTCH1, NTRK1, 
PDGFRA, PDGFRB, POLB, RET, RRM1, TEK, TUBA4A, TUBA8, TUBB4B 
progressive 
malignant tumor 















ABL1, AR, ATIC, DDR2, EGFR, EPHA2, ERBB4, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NTRK1, PDGFRA, PDGFRB, 




ABL1, AR, ATIC, DDR2, EGFR, EPHA2, ERBB4, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NTRK1, PDGFRA, PDGFRB, 



















ABL1, AR, ATIC, DDR1, DDR2, EGFR, EPHA2, ERBB4, ESR1, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NTRK1, 
PDGFRA, PDGFRB, POLB, RET, RRM1, SRC, TEK, TUBA4A, TUBA8, TUBB4B, YES1 
progressive solid 
tumor 
ABL1, AR, ATIC, DDR1, DDR2, EGFR, EPHA2, ERBB4, ESR1, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NTRK1, 
PDGFRA, PDGFRB, POLB, RET, RRM1, SRC, TEK, TUBA4A, TUBA8, TUBB4B, YES1 
progressive solid 
tumor 
ABL1, AR, ATIC, DDR1, DDR2, EGFR, EPHA2, ERBB4, ESR1, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NOTCH1, 
NTRK1, PDGFRA, PDGFRB, POLB, RET, RRM1, SRC, TEK, TUBA4A, TUBA8, TUBB4B, YES1 progressive tumor 
ABL1, AR, ATIC, DDR1, DDR2, EGFR, EPHA2, ERBB4, ESR1, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, MST1R, NOTCH1, 
NTRK1, PDGFRA, PDGFRB, POLB, RET, RRM1, SRC, TEK, TUBA4A, TUBA8, TUBB4B, YES1 progressive tumor 
ABCB1, ABCG1, ABL1, ADA, ADK, AGRN, AKIRIN2, ANPEP, ANXA1, B3GNT5, BCL3, BHLHE40, BIRC3, BMP2, BMP4, BTN3A1, BTNL9, 
CBL, CBS/CBSL, CCL11, CCL2, CD38, CD40, CD83, CDC25A, CDK2, CDKN1C, CEBPA, CRIP3, CSF1, CSF3R, CTF1, CUX1, CXCL12, 
CXCL2, CXCL3, CXCL8, CXCR4, CYSLTR2, DGKA, DKK3, DLL1, DLL4, DPP4, DUSP1, EBF1, EFNB1, EFNB2, EFS, EGFR, EGR1, EGR2, 
EGR3, ELF1, ELF4, EP300, EPAS1, EPHA2, ERG, ESR1, ETS1, ETS2, EZR, FANCC, FCGR3A/FCGR3B, FGL2, FKBP1B, FLI1, FLT3LG, 
GADD45A, GATA2, GATA3, GCNT1, GNRH1, GPAM, GPI, GRAP, HMGA1, HOXB3, HOXB4, HPRT1, HR, HSPA5, ICAM1, 
ICOSLG/LOC102723996, ID2, IDO1, IGFBP2, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRAK4, IRF1, 
IRF6, ISG20, ITGB3, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMTOR2, LBR, LCP2, LGALS9, LIF, LRRC8A, LTF, LYN, 
MAFB, MALT1, MAP3K1, MAP3K8, MAPK11, MECOM, MERTK, MIF, MRAS, MYBL1, MYC, MYD88, NDFIP1, NFAT5, NFKB2, NFKBIA, 
NGF, NOTCH1, NOTCH3, NT5E, PDCD1LG2, PDE5A, PDGFRA, PDK1, PECAM1, PELI1, PIK3R1, PIM1, PLCG2, PMAIP1, PNP, PRDM1, 
PRDX2, PRNP, PTGER4, PTN, PTPN11, RARA, RCAN1, REL, RIPK3, RUVBL2, S1PR1, SBDS, SERPINB9, SERPINE1, SH2D3C, 
SH3BP2, SHB, SKIL, SMAD3, SMAD7, SNAI2, SOCS3, SOS1, SOX18, SRC, ST3GAL5, STAM, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 
TCIRG1, TGFB1, THPO, TLR4, TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFRSF14, TNFRSF21, TNFSF10, 
TPO, TRAF5, TYRO3, VAV2, VIP, WT1, ZFP36L1, ZNF335, ZP3 
proliferation of 
blood cells 
ABCB1, ABCG1, ABL1, ADA, ADK, AGRN, AKIRIN2, ANPEP, ANXA1, B3GNT5, BCL3, BHLHE40, BIRC3, BMP2, BMP4, BTN3A1, BTNL9, 
CBL, CBS/CBSL, CCL11, CCL2, CD38, CD40, CD83, CDC25A, CDK2, CDKN1C, CEBPA, CRIP3, CSF1, CSF3R, CTF1, CUX1, CXCL12, 
CXCL2, CXCL3, CXCL8, CXCR4, CYSLTR2, DGKA, DKK3, DLL1, DLL4, DPP4, DUSP1, EBF1, EFNB1, EFNB2, EFS, EGFR, EGR1, EGR2, 
EGR3, ELF1, ELF4, EP300, EPAS1, EPHA2, ERG, ESR1, ETS1, ETS2, EZR, FANCC, FCGR3A/FCGR3B, FGL2, FKBP1B, FLI1, FLT3LG, 
GADD45A, GATA2, GATA3, GCNT1, GNRH1, GPAM, GPI, GRAP, HMGA1, HOXB3, HOXB4, HPRT1, HR, HSPA5, ICAM1, 
ICOSLG/LOC102723996, ID2, IDO1, IGFBP2, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRAK4, IRF1, 
IRF6, ISG20, ITGB3, JAG1, JAG2, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMTOR2, LBR, LCP2, LGALS9, LIF, LRRC8A, LTF, LYN, 
MAFB, MALT1, MAP3K1, MAP3K8, MAPK11, MECOM, MERTK, MIF, MRAS, MYBL1, MYC, MYD88, NDFIP1, NFAT5, NFKB2, NFKBIA, 
NGF, NOTCH1, NOTCH3, NT5E, PDCD1LG2, PDE5A, PDGFRA, PDK1, PECAM1, PELI1, PIK3R1, PIM1, PLCG2, PMAIP1, PNP, PRDM1, 
PRDX2, PRNP, PTGER4, PTN, PTPN11, RARA, RCAN1, REL, RIPK3, RUVBL2, S1PR1, SBDS, SERPINB9, SERPINE1, SH2D3C, 
SH3BP2, SHB, SKIL, SMAD3, SMAD7, SNAI2, SOCS3, SOS1, SOX18, SRC, ST3GAL5, STAM, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 
TCIRG1, TGFB1, THPO, TLR4, TLR5, TLX1, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFRSF14, TNFRSF21, TNFSF10, 
TPO, TRAF5, TYRO3, VAV2, VIP, WT1, ZFP36L1, ZNF335, ZP3 
proliferation of 
blood cells 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, CASP2, CD40, CDH5, CDK2, COX17, 
CSF1, CSF3R, CTNND2, CXCL1, CXCL3, CXCL8, DLK1, DOCK4, DUSP1, EDN1, EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, 
FGFR3, FHIT, GFRA1, HMGB3, ID1, ID2, ID3, IL1R1, IL6, IL6R, JAG1, KDR, KIT, KITLG, LAMA3, LDHA, LZTS1, MAP2K5, MGMT, MIF, 
MST1R, MYC, NDRG1, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAUR, PLCE1, 
PPP2CA, PROX1, PTN, PTPN13, PXN, RCAN1, RET, RGN, RUVBL1, S100A9, SFRP1, SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, 
SUGT1, TET2, TGFB1, TGFB3, THRB, TLE1, TNF, TNFSF10, TRIM22, USO1, VEGFC, WT1, YES1 
proliferation of 
cancer cells 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, CASP2, CD40, CDH5, CDK2, COX17, 
CSF1, CSF3R, CTNND2, CXCL1, CXCL3, CXCL8, DLK1, DOCK4, DUSP1, EDN1, EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, 






MST1R, MYC, NDRG1, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAUR, PLCE1, 
PPP2CA, PROX1, PTN, PTPN13, PXN, RCAN1, RET, RGN, RUVBL1, S100A9, SFRP1, SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, 
SUGT1, TET2, TGFB1, TGFB3, THRB, TLE1, TNF, TNFSF10, TRIM22, USO1, VEGFC, WT1, YES1 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, CASP2, CD40, CDH5, CDK2, COX17, 
CSF1, CSF3R, CTNND2, CXCL1, CXCL3, CXCL8, DLK1, DOCK4, DUSP1, EDN1, EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, 
FGFR3, FHIT, GFRA1, HMGB3, ID1, ID2, ID3, IL1R1, IL6, IL6R, JAG1, KDR, KIT, KITLG, LAMA3, LDHA, LZTS1, MAP2K5, MGMT, MIF, 
MST1R, MYC, NDRG1, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAUR, PLCE1, 
PPP2CA, PROX1, PTN, PTPN13, PXN, RCAN1, RET, RGN, RUVBL1, S100A9, SFRP1, SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, 
SUGT1, TET2, TGFB1, TGFB3, THRB, TLE1, TNF, TNFSF10, TRIM22, USO1, VEGFC, WT1, YES1 
proliferation of 
cancer cells 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, CASP2, CD40, CDH5, CDK2, COX17, 
CSF1, CSF3R, CTNND2, CXCL1, CXCL3, CXCL8, DLK1, DOCK4, DUSP1, EDN1, EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, 
FGFR3, FHIT, GFRA1, HMGB3, ID1, ID2, ID3, IL1R1, IL6, IL6R, JAG1, KDR, KIT, KITLG, LAMA3, LDHA, LZTS1, MAP2K5, MGMT, MIF, 
MST1R, MYC, NDRG1, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAUR, PLCE1, 
PPP2CA, PROX1, PTN, PTPN13, PXN, RCAN1, RET, RGN, RUVBL1, S100A9, SFRP1, SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, 
SUGT1, TET2, TGFB1, TGFB3, THRB, TLE1, TNF, TNFSF10, TRIM22, USO1, VEGFC, WT1, YES1 
proliferation of 
cancer cells 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, CASP2, CD40, CDH5, CDK2, COX17, 
CSF1, CSF3R, CTNND2, CXCL1, CXCL3, CXCL8, DLK1, DOCK4, DUSP1, EDN1, EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, 
FGFR3, FHIT, GFRA1, HMGB3, ID1, ID2, ID3, IL1R1, IL6, IL6R, JAG1, KDR, KIT, KITLG, LAMA3, LDHA, LZTS1, MAP2K5, MGMT, MIF, 
MST1R, MYC, NDRG1, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAUR, PLCE1, 
PPP2CA, PROX1, PTN, PTPN13, PXN, RCAN1, RET, RGN, RUVBL1, S100A9, SFRP1, SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, 
SUGT1, TET2, TGFB1, TGFB3, THRB, TLE1, TNF, TNFSF10, TRIM22, USO1, VEGFC, WT1, YES1 
proliferation of 
cancer cells 
ABCB1, ABCB7, ABCG1, ABCG2, ABL1, ABO, ACAT1, ACE, ACE2, ACP1, ACSL5, ACTN1, ACVRL1, ADA, ADAM15, ADAMTS15, 
ADAMTS4, ADAMTS5, ADAR, ADARB1, ADCYAP1R1, ADGRB1, ADGRG1, ADK, ADM, ADORA1, ADRA2B, ADSL, AEBP1, AFAP1, 
AFAP1L2, AGAP2, AGGF1, AGRN, AGTR1, AGTR2, AHSA1, AK4, AKAP12, AKAP6, AKIRIN2, AKR1B1, AKT3, ALDH1A2, ALDH1L1, 
ALG14, AMOT, ANGPTL4, ANK2, ANK3, ANO1, ANP32A, ANPEP, ANXA1, ANXA11, ANXA6, APCDD1, APEX1, APLN, APLNR, APOB, AR, 
ARHGAP24, ARHGAP32, ARHGAP33, ARHGEF1, ARHGEF25, ARHGEF7, ARIH2, ARL1, ARL3, ARL5A, ASAH1, ASNS, ATG3, ATIC, 
ATP5F1, ATP6V0D1, ATPIF1, AVPR1A, AVPR2, B3GNT5, BAG1, BAMBI, BASP1, BATF2, BCHE, BCL3, BECN1, BEX2, BHLHE40, BICC1, 
BIRC3, BMP1, BMP2, BMP4, BMP5, BNIP3, BOP1, BST2, BTN3A1, BTNL9, BTRC, C8orf4, CA3, CACNB3, CADM1, CALCRL, CAMK2D, 
CAMK2N1, CARD10, CASC3, CASP2, CASP7, CAV3, CBFA2T3, CBL, CBS/CBSL, CBX8, CCDC120, CCDC8, CCDC85B, CCL11, CCL2, 
CCNI, CCNL2, CCT2, CCT3, CCT5, CCT7, CD109, CD34, CD38, CD40, CD83, CD9, CDC14A, CDC25A, CDC25B, CDC42BPA, CDCA2, 
CDCA7L, CDH13, CDH5, CDK2, CDKN1C, CDON, CEBPA, CES2, CHRD, CISD1, CITED2, CKS2, CLK1, CLMN, CLU, CLYBL, CMIP, 
CMKLR1, CNN1, CNOT6L, CNTFR, COL6A1, COL6A3, COLQ, COPE, COPS2, COPS3, COPS4, COPS8, COPZ2, COQ3, COX17, CRADD, 
CREG1, CRHR2, CRIP3, CRLF3, CSE1L, CSF1, CSF3R, CSRP3, CTC1, CTF1, CTNND2, CUL2, CUL3, CUX1, CX3CL1, CXADR, CXCL1, 
CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, CYP2J2, CYSLTR2, DAB2, DAB2IP, DACH1, DACT2, DBI, DBN1, 
DCHS1, DDAH1, DDIT4, DDR1, DDR2, DDX58, DEPTOR, DGKA, DGKH, DIS3L, DKK3, DLC1, DLD, DLK1, DLL1, DLL4, DNAJA2, DNMT1, 
DNMT3B, DNPH1, DOCK1, DOCK4, DOHH, DOK5, DPP4, DPYSL3, DSG2, DTX1, DUSP1, DUSP13, DUSP6, DYRK1B, EBF1, EBNA1BP2, 
EDN1, EDNRB, EFNA5, EFNB1, EFNB2, EFS, EGFR, EGLN3, EGR1, EGR2, EGR3, EIF1AY, EIF2AK1, EIF3H, EIF3I, EIF6, ELF1, ELF4, 
ELOVL7, EMC10, EML4, EMP1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHB4, EPN1, EPS8, ERAL1, 
ERBB4, ERCC2, ERF, ERG, ERN1, ERRFI1, ESR1, ESRRG, ETFB, ETFDH, ETS1, ETS2, ETV1, EXOSC4, EYA1, EZR, F11R, FABP5, 
FAM107A, FANCC, FBLN2, FBN1, FBXO32, FBXO9, FBXW11, FCGR3A/FCGR3B, FDFT1, FES, FGF1, FGF9, FGFR3, FGFR4, FGFRL1, 
FGL2, FHIT, FKBP1B, FKBP4, FLI1, FLT1, FLT3LG, FLT4, FOXF1, FPGS, FRMD6, FSTL3, FTO, FURIN, FUT8, FXYD1, FZD4, FZD7, 
GAB1, GABBR1, GADD45A, GAS1, GAS2L1, GATA2, GATA3, GBP1, GBP2, GCAT, GCH1, GCNT1, GFAP, GFRA1, GIT1, GJA4, GLCE, 
GLI2, GNAQ, GNG2, GNPAT, GNRH1, GPAM, GPI, GPN3, GPR161, GRAP, GRB10, GRIK2, GRK5, GSS, HADHA, HAND1, HBA1/HBA2, 
HBEGF, HCLS1, HDAC6, HDAC7, HES5, HEY1, HEYL, HHEX, HIST1H2AC, HK1, HLX, HMGA1, HMGB3, HOPX, HOXB3, HOXB4, HPRT1, 
HR, HSD11B2, HSD3B7, HSPA4, HSPA5, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, ID4, IDE, IDO1, IER3, IFI16, 
IFIT3, IFITM1, IGFBP2, IGFBP6, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, IMMT, INPP4B, INPP5D, IP6K2, IPO7, 
IQGAP1, IRAK4, IRF1, IRF6, IRX6, ISG20, ITGA6, ITGAV, ITGB3, ITGB4, ITPR1, JAG1, JAG2, JAK2, JARID2, KARS, KAT2A, KCNA5, 
KCNMA1, KCTD12, KDR, KIF13A, KIF1A, KIF1BP, KIF26A, KIFAP3, KIT, KITLG, KL, KLF13, KLF2, KLF3, KLF4, KLF6, KLF7, KLF8, 
KLHL13, KMT2C, KMT2D, KMT2E, KRT8, KSR1, LAMA3, LAMB1, LAMTOR2, LAPTM4B, LASP1, LATS1, LBR, LCP2, LDHA, LGALS9, LIF, 
LIFR, LIMA1, LIN9, LIPA, LMO2, LMX1B, LOC102724428/SIK1, LRPAP1, LRRC8A, LRRK2, LTBP4, LTF, LTK, LYN, LYZ, LZTS1, MAFB, 
MAFF, MAGED1, MALAT1, MALT1, MAML1, MANF, MAOA, MAP2K5, MAP3K1, MAP3K11, MAP3K8, MAP4K1, MAPK11, MAPRE2, 
MARCKS, MARCKSL1, MCF2L, MCM4, MECOM, MECR, MEG3, MEMO1, MEOX2, MERTK, METAP2, MGMT, MIF, MIPEP, MITF, MLLT4, 
MLLT6, MMP14, MN1, MPZ, MRAS, MSRA, MST1R, MSX1, MT3, MX1, MYBL1, MYC, MYCT1, MYD88, MYH11, MYO10, MYO16, MYOC, 
NADP, NCAM2, NCOA3, NDEL1, NDFIP1, NDN, NDNF, NDRG1, NDUFAB1, NDUFAF2, NDUFAF4, NDUFS3, NDUFS4, NEDD9, NEGR1, 
NEIL1, NFAT5, NFATC4, NFKB2, NFKBIA, NGF, NGFRAP1, NINL, NLGN2, NOD2, NOS3, NOSIP, NOTCH1, NOTCH3, NOX4, NPR1, 
NPR3, NR4A2, NRARP, NRK, NRN1, NRTN, NT5E, NTN1, NTRK1, NUCB2, NUDC, NUDT1, NUDT16, NUMB, OAS3, OCLN, ODC1, OPA1, 
OSMR, OSR2, OTUB1, P3H2, P4HA1, PA2G4, PAFAH1B1, PALLD, PALM, PARK2, PARK7, PARP10, PBX3, PCDH1, PDCD1LG2, PDCD5, 
PDE2A, PDE5A, PDGFB, PDGFD, PDGFRA, PDGFRB, PDK1, PDPN, PEBP4, PECAM1, PELI1, PFKP, PGK1, PHB, PHLDA1, PHLPP2, 
PIK3C2A, PIK3C2B, PIK3R1, PIK3R3, PIM1, PIM3, PIN1, PKP2, PLA2G16, PLAU, PLAUR, PLCE1, PLCG1, PLCG2, PLD2, PLEKHO1, 
PLIN2, PLIN3, PLK3, PLS3, PLSCR1, PMAIP1, PNN, PNP, PODN, POLB, POSTN, POU5F1, PPARGC1B, PPIF, PPP1CB, PPP1R16B, 
PPP1R3A, PPP1R9B, PPP2CA, PPP2R5B, PRDM1, PRDX1, PRDX2, PRKAA1, PRKAA2, PRKACB, PRKAR2B, PRKCH, PRKD3, PRKX, 
PRMT1, PRMT5, PRNP, PROCR, PROS1, PROX1, PRPF6, PRRC2C, PRRX1, PRUNE, PSMB2, PSMC1, PSMC2, PSMC3, PSMC4, 
PSMC5, PSMD2, PSMD4, PSMF1, PTBP1, PTGER4, PTGES, PTGES3, PTGS1, PTH1R, PTN, PTPN11, PTPN12, PTPN13, PTPN3, 
PTPRF, PTX3, PXDN, PXN, RAB17, RAB27A, RAD50, RALGDS, RAN, RAPGEF1, RAPGEF2, RAPGEF3, RAPH1, RARA, RARG, 
RARRES2, RASD1, RASL10A, RASSF1, RBBP7, RBM6, RBX1, RCAN1, RCAN2, RCHY1, RECK, REL, RERG, RET, RGCC, RGL2, RGN, 
RGS16, RGS19, RHBDF1, RHOD, RHOJ, RIDA, RIPK1, RIPK3, RNASEH2B, RNF14, RNF144A, RNF144B, RNF20, RNH1, ROR1, ROR2, 
RPRD1B, RRAS2, RRM1, RSL1D1, RUVBL1, RUVBL2, S100A8, S100A9, S1PR1, S1PR2, SAMD9L, SART1, SBDS, SCAMP3, SCD, SCD5, 
SCN1B, SCN4B, SDHB, SEC61G, SELE, SEMA3F, SEMA4C, SEMA5A, SEMA6A, SEMA6B, SERPINB9, SERPINE1, SFRP1, SFRP4, 
SGK1, SGK223, SGPL1, SH2D3C, SH3BP2, SH3BP4, SH3GL2, SHB, SHFM1, SIPA1, SKAP2, SKI, SKIL, SKP1, SLC16A1, SLC1A3, 
SLC22A18, SLC25A33, SLC25A5, SLC39A4, SLC8A1, SLC8B1, SLC9A3R2, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SMYD2, SNAI2, 
SNCA, SND1, SNRK, SNX3, SOCS3, SOD1, SOS1, SOX17, SOX18, SOX7, SOX8, SP110, SPINT2, SPOCK2, SPRED1, SPRY1, SPRY2, 
SPRY4, SRC, SRPK3, SRRM4, SSBP1, SSTR1, ST3GAL5, ST8SIA2, ST8SIA4, STAM, STAMBP, STAT2, STAT4, STAT6, STC1, STIM2, 
STK17A, STK38L, STK39, STMN3, STX3, SUFU, SUGT1, SUMO1, SUPV3L1, TAC4, TACC1, TAF7, TAGLN2, TAL1, TBC1D7, TBX19, 
TBX2, TBX3, TBXA2R, TCF19, TCF3, TCF4, TCIRG1, TCN2, TCP1, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBD, 
THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, TLE1, TLR4, TLR5, TLX1, TMEM2, TMPO, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, 
TNFRSF12A, TNFRSF14, TNFRSF21, TNFSF10, TNKS2, TNS2, TPD52L1, TPM3, TPMT, TPO, TRAF5, TRAP1, TRIB2, TRIM21, TRIM22, 
TRIM3, TRIO, TRNP1, TRPS1, TRPV2, TSPAN5, TSPO, TTLL4, TUBB4B, TXN2, TXNL1, TXNRD1, TYRO3, UBE2L3, UBE2L6, UBE3A, 
UCHL1, UCP2, UNC5B, UNC5C, URI1, USO1, USP10, USP13, USP18, USP28, USP36, USP5, UTRN, UXT, VAPA, VASH2, VAV2, VCL, 
VCP, VDAC1, VEGFC, VIP, VIPR1, VTN, WEE1, WISP1, WISP2, WNT5B, WSB1, WT1, XIRP1, XRCC4, XRCC6, YBX3, YES1, YME1L1, 
YWHAQ, ZDHHC8, ZFP36, ZFP36L1, ZFP36L2, ZNF217, ZNF335, ZNF703, ZP3 
proliferation of 
cells 
ABL1, ADAR, ADM, AEBP1, AGTR1, AGTR2, AKAP12, AKT3, APLN, APLNR, AR, ATIC, BMP2, BMP4, BTRC, CASC3, CBL, CCL2, CD109, 
CD40, CDH13, CDK2, CEBPA, CITED2, CSF1, CTC1, CTF1, CXCL12, CXCL3, CXCL8, DAB2IP, DACH1, DDR2, DKK3, DUSP1, EDN1, 
EDNRB, EFNB2, EGFR, ENG, EPHA2, ERBB4, ERF, ERRFI1, ESR1, FGF1, FGF9, FGFR3, FLI1, FLT1, FRMD6, GABBR1, GADD45A, 
GATA3, GLI2, GNRH1, GPI, GRB10, HBEGF, HDAC7, ID2, IDO1, IGFBP6, IKBKB, IL34, IL6, IL6R, IRF6, ITGAV, ITGB3, KCNMA1, KITLG, 
KL, KLF4, KMT2C, KSR1, LIF, LIMA1, LIN9, LTF, MAP3K1, MCF2L, MIF, MLLT6, MMP14, MN1, MT3, MYC, NDRG1, NDUFS4, NFKB2, 
NFKBIA, NGF, NOS3, NOTCH1, NOX4, NPR3, OSR2, PA2G4, PARP10, PDE5A, PDGFB, PDGFD, PDGFRA, PDGFRB, PGK1, PLAU, 
PLAUR, PLCE1, POSTN, PRKAA1, PRKAR2B, PRKCH, PRKD3, PTGES, PTH1R, PTN, PTPRF, RAPGEF1, RARA, RARG, RASD1, RECK, 
REL, RET, RNASEH2B, RNF144B, RRM1, S100A9, S1PR2, SERPINE1, SFRP1, SGPL1, SKI, SKIL, SMAD3, SMAD6, SMAD7, SMO, 
SNAI2, SOCS3, SOX8, SPRY2, SRC, STC1, TACC1, TF, TFE3, TGFB1, THPO, THRB, TIMP2, TMPO, TNF, TNFRSF10A, TNFRSF11B, 







ABL1, ADAR, ADM, AEBP1, AGTR1, AGTR2, AKAP12, AKT3, APLN, APLNR, AR, ATIC, BMP2, BMP4, BTRC, CASC3, CBL, CCL2, CD109, 
CD40, CDH13, CDK2, CEBPA, CITED2, CSF1, CTC1, CTF1, CXCL12, CXCL3, CXCL8, DAB2IP, DACH1, DDR2, DKK3, DUSP1, EDN1, 
EDNRB, EFNB2, EGFR, ENG, EPHA2, ERBB4, ERF, ERRFI1, ESR1, FGF1, FGF9, FGFR3, FLI1, FLT1, FRMD6, GABBR1, GADD45A, 
GATA3, GLI2, GNRH1, GPI, GRB10, HBEGF, HDAC7, ID2, IDO1, IGFBP6, IKBKB, IL34, IL6, IL6R, IRF6, ITGAV, ITGB3, KCNMA1, KITLG, 
KL, KLF4, KMT2C, KSR1, LIF, LIMA1, LIN9, LTF, MAP3K1, MCF2L, MIF, MLLT6, MMP14, MN1, MT3, MYC, NDRG1, NDUFS4, NFKB2, 
NFKBIA, NGF, NOS3, NOTCH1, NOX4, NPR3, OSR2, PA2G4, PARP10, PDE5A, PDGFB, PDGFD, PDGFRA, PDGFRB, PGK1, PLAU, 
PLAUR, PLCE1, POSTN, PRKAA1, PRKAR2B, PRKCH, PRKD3, PTGES, PTH1R, PTN, PTPRF, RAPGEF1, RARA, RARG, RASD1, RECK, 
REL, RET, RNASEH2B, RNF144B, RRM1, S100A9, S1PR2, SERPINE1, SFRP1, SGPL1, SKI, SKIL, SMAD3, SMAD6, SMAD7, SMO, 
SNAI2, SOCS3, SOX8, SPRY2, SRC, STC1, TACC1, TF, TFE3, TGFB1, THPO, THRB, TIMP2, TMPO, TNF, TNFRSF10A, TNFRSF11B, 




ACP1, ACVRL1, ADAM15, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, CCL11, CCL2, CD34, 
CDH13, CSF1, CXCL1, CXCL12, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, ENG, EPHB4, ERN1, 
F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL6, ITGB3, KDR, KIT, KLF2, LIPA, LRPAP1, MERTK, 
METAP2, MYC, NCOA3, NRARP, NTN1, PDE2A, PDGFB, PDGFRA, PECAM1, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, 
PROX1, PTN, RCAN1, RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, 
SNAI2, SPRED1, SPRY4, STK39, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP 
proliferation of 
endothelial cells 
ACP1, ACVRL1, ADAM15, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, CCL11, CCL2, CD34, 
CDH13, CSF1, CXCL1, CXCL12, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, ENG, EPHB4, ERN1, 
F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL6, ITGB3, KDR, KIT, KLF2, LIPA, LRPAP1, MERTK, 
METAP2, MYC, NCOA3, NRARP, NTN1, PDE2A, PDGFB, PDGFRA, PECAM1, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, 
PROX1, PTN, RCAN1, RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, 
SNAI2, SPRED1, SPRY4, STK39, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP 
proliferation of 
endothelial cells 
ACP1, ACVRL1, ADAM15, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, CCL11, CCL2, CD34, 
CDH13, CSF1, CXCL1, CXCL12, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, ENG, EPHB4, ERN1, 
F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL6, ITGB3, KDR, KIT, KLF2, LIPA, LRPAP1, MERTK, 
METAP2, MYC, NCOA3, NRARP, NTN1, PDE2A, PDGFB, PDGFRA, PECAM1, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, 
PROX1, PTN, RCAN1, RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, 
SNAI2, SPRED1, SPRY4, STK39, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP 
proliferation of 
endothelial cells 
ACP1, ACVRL1, ADAM15, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, CCL11, CCL2, CD34, 
CDH13, CSF1, CXCL1, CXCL12, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, ENG, EPHB4, ERN1, 
F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL6, ITGB3, KDR, KIT, KLF2, LIPA, LRPAP1, MERTK, 
METAP2, MYC, NCOA3, NRARP, NTN1, PDE2A, PDGFB, PDGFRA, PECAM1, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, 
PROX1, PTN, RCAN1, RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, 
SNAI2, SPRED1, SPRY4, STK39, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP 
proliferation of 
endothelial cells 
ACP1, ACVRL1, ADAM15, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, CCL11, CCL2, CD34, 
CDH13, CSF1, CXCL1, CXCL12, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, ENG, EPHB4, ERN1, 
F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL6, ITGB3, KDR, KIT, KLF2, LIPA, LRPAP1, MERTK, 
METAP2, MYC, NCOA3, NRARP, NTN1, PDE2A, PDGFB, PDGFRA, PECAM1, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, 
PROX1, PTN, RCAN1, RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, 
SNAI2, SPRED1, SPRY4, STK39, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP 
proliferation of 
endothelial cells 
ACP1, ACVRL1, ADAM15, ADM, ADRA2B, AGGF1, ALDH1A2, ANGPTL4, ARHGAP24, ATPIF1, BMP2, BMP4, CBL, CCL11, CCL2, CD34, 
CDH13, CSF1, CXCL1, CXCL12, CXCL8, DAB2, DDAH1, DGKA, DLL4, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, ENG, EPHB4, ERN1, 
F11R, FGF1, FGFR3, FLT1, FLT4, GBP1, HBEGF, HEY1, HEYL, HHEX, ID1, IL6, ITGB3, KDR, KIT, KLF2, LIPA, LRPAP1, MERTK, 
METAP2, MYC, NCOA3, NRARP, NTN1, PDE2A, PDGFB, PDGFRA, PECAM1, PIM1, PLAUR, PPP1R16B, PRKX, PROCR, PROS1, 
PROX1, PTN, RCAN1, RCAN2, RGCC, S100A8, S100A9, SEMA3F, SEMA5A, SEMA6A, SEMA6B, SERPINE1, SLC8A1, SLC9A3R2, 
SNAI2, SPRED1, SPRY4, STK39, TBXA2R, TEK, TFPI, TGFB1, TIMP2, TNF, TNFRSF12A, TNFSF10, VASH2, VEGFC, VIP 
proliferation of 
endothelial cells 
ACAT1, ACP1, AKAP12, AKR1B1, APEX1, ARHGAP32, ARHGEF1, ATG3, ATIC, BMP2, BMP4, BOP1, BTRC, CBL, CD9, CDH13, CEBPA, 
CES2, CKS2, CNOT6L, CSF1, CXCL1, CXCL12, CXCL14, CYGB, DACH1, EBNA1BP2, EGFR, EGR1, EGR2, EIF2AK1, EIF3H, EIF3I, EIF6, 
ERBB4, ERG, ERRFI1, ETV1, FGF1, FGFR3, FLI1, GAB1, GADD45A, GBP2, GLCE, GPN3, GRK5, HBEGF, HMGA1, HOXB3, HOXB4, ID1, 
IER3, IFI16, IGFBP2, IKBKB, IL6, IRF1, JAG1, KIT, KLF2, KLF6, KSR1, LZTS1, MAP3K1, MAP3K11, MAPK11, MERTK, MIF, MITF, MLLT6, 
MMP14, MST1R, MYC, NFKBIA, NGF, NOTCH1, NOX4, NRN1, NTRK1, ODC1, PARK2, PDGFB, PDGFD, PIK3R1, PIM3, PLAUR, PLCE1, 
PLSCR1, POLB, PPIF, PRKAR2B, PRMT1, PRUNE, PSMC2, PTPN11, RALGDS, RASSF1, RET, RIPK1, S1PR2, SERPINE1, SKI, SKIL, 
SOS1, SRC, ST8SIA2, ST8SIA4, TFE3, TFRC, TGFB1, THRB, TNC, TNF, TPM3, TTLL4, WISP1, WT1, XRCC6 
proliferation of 
fibroblast cell lines 
ACAT1, ACP1, AKAP12, AKR1B1, APEX1, ARHGAP32, ARHGEF1, ATG3, ATIC, BMP2, BMP4, BOP1, BTRC, CBL, CD9, CDH13, CEBPA, 
CES2, CKS2, CNOT6L, CSF1, CXCL1, CXCL12, CXCL14, CYGB, DACH1, EBNA1BP2, EGFR, EGR1, EGR2, EIF2AK1, EIF3H, EIF3I, EIF6, 
ERBB4, ERG, ERRFI1, ETV1, FGF1, FGFR3, FLI1, GAB1, GADD45A, GBP2, GLCE, GPN3, GRK5, HBEGF, HMGA1, HOXB3, HOXB4, ID1, 
IER3, IFI16, IGFBP2, IKBKB, IL6, IRF1, JAG1, KIT, KLF2, KLF6, KSR1, LZTS1, MAP3K1, MAP3K11, MAPK11, MERTK, MIF, MITF, MLLT6, 
MMP14, MST1R, MYC, NFKBIA, NGF, NOTCH1, NOX4, NRN1, NTRK1, ODC1, PARK2, PDGFB, PDGFD, PIK3R1, PIM3, PLAUR, PLCE1, 
PLSCR1, POLB, PPIF, PRKAR2B, PRMT1, PRUNE, PSMC2, PTPN11, RALGDS, RASSF1, RET, RIPK1, S1PR2, SERPINE1, SKI, SKIL, 
SOS1, SRC, ST8SIA2, ST8SIA4, TFE3, TFRC, TGFB1, THRB, TNC, TNF, TPM3, TTLL4, WISP1, WT1, XRCC6 
proliferation of 
fibroblast cell lines 
ACAT1, ACP1, AKAP12, AKR1B1, APEX1, ARHGAP32, ARHGEF1, ATG3, ATIC, BMP2, BMP4, BOP1, BTRC, CBL, CD9, CDH13, CEBPA, 
CES2, CKS2, CNOT6L, CSF1, CXCL1, CXCL12, CXCL14, CYGB, DACH1, EBNA1BP2, EGFR, EGR1, EGR2, EIF2AK1, EIF3H, EIF3I, EIF6, 
ERBB4, ERG, ERRFI1, ETV1, FGF1, FGFR3, FLI1, GAB1, GADD45A, GBP2, GLCE, GPN3, GRK5, HBEGF, HMGA1, HOXB3, HOXB4, ID1, 
IER3, IFI16, IGFBP2, IKBKB, IL6, IRF1, JAG1, KIT, KLF2, KLF6, KSR1, LZTS1, MAP3K1, MAP3K11, MAPK11, MERTK, MIF, MITF, MLLT6, 
MMP14, MST1R, MYC, NFKBIA, NGF, NOTCH1, NOX4, NRN1, NTRK1, ODC1, PARK2, PDGFB, PDGFD, PIK3R1, PIM3, PLAUR, PLCE1, 
PLSCR1, POLB, PPIF, PRKAR2B, PRMT1, PRUNE, PSMC2, PTPN11, RALGDS, RASSF1, RET, RIPK1, S1PR2, SERPINE1, SKI, SKIL, 
SOS1, SRC, ST8SIA2, ST8SIA4, TFE3, TFRC, TGFB1, THRB, TNC, TNF, TPM3, TTLL4, WISP1, WT1, XRCC6 
proliferation of 
fibroblast cell lines 
ABL1, AGRN, BMP2, BMP4, CBL, CCL2, CD40, CDK2, CDKN1C, CEBPA, CSF1, CSF3R, CTF1, CXCL12, CXCL2, CXCL3, CXCL8, DLL1, 
DLL4, EBF1, EFNB1, EGFR, EGR1, EGR3, EPAS1, ERG, ETS2, FANCC, FLI1, FLT3LG, GATA2, GATA3, GNRH1, HOXB3, HOXB4, IKBKB, 
IL33, IL4R, IL6, IL6R, JAG2, JAK2, KIT, KITLG, KLF2, KLF4, LCP2, LIF, LRRC8A, MAFB, MECOM, MYC, NFKBIA, NGF, NOTCH1, PIK3R1, 





ABL1, AGRN, BMP2, BMP4, CBL, CCL2, CD40, CDK2, CDKN1C, CEBPA, CSF1, CSF3R, CTF1, CXCL12, CXCL2, CXCL3, CXCL8, DLL1, 
DLL4, EBF1, EFNB1, EGFR, EGR1, EGR3, EPAS1, ERG, ETS2, FANCC, FLI1, FLT3LG, GATA2, GATA3, GNRH1, HOXB3, HOXB4, IKBKB, 
IL33, IL4R, IL6, IL6R, JAG2, JAK2, KIT, KITLG, KLF2, KLF4, LCP2, LIF, LRRC8A, MAFB, MECOM, MYC, NFKBIA, NGF, NOTCH1, PIK3R1, 





ABL1, AGRN, BMP2, BMP4, CBL, CCL2, CD40, CDK2, CDKN1C, CEBPA, CSF1, CSF3R, CTF1, CXCL12, CXCL2, CXCL3, CXCL8, DLL1, 
DLL4, EBF1, EFNB1, EGFR, EGR1, EGR3, EPAS1, ERG, ETS2, FANCC, FLI1, FLT3LG, GATA2, GATA3, GNRH1, HOXB3, HOXB4, IKBKB, 
IL33, IL4R, IL6, IL6R, JAG2, JAK2, KIT, KITLG, KLF2, KLF4, LCP2, LIF, LRRC8A, MAFB, MECOM, MYC, NFKBIA, NGF, NOTCH1, PIK3R1, 





ABL1, AGRN, BMP2, BMP4, CBL, CCL2, CD40, CDK2, CDKN1C, CEBPA, CSF1, CSF3R, CTF1, CXCL12, CXCL2, CXCL3, CXCL8, DLL1, 
DLL4, EBF1, EFNB1, EGFR, EGR1, EGR3, EPAS1, ERG, ETS2, FANCC, FLI1, FLT3LG, GATA2, GATA3, GNRH1, HOXB3, HOXB4, IKBKB, 
IL33, IL4R, IL6, IL6R, JAG2, JAK2, KIT, KITLG, KLF2, KLF4, LCP2, LIF, LRRC8A, MAFB, MECOM, MYC, NFKBIA, NGF, NOTCH1, PIK3R1, 





ABL1, AGRN, BMP2, BMP4, CBL, CCL2, CD40, CDK2, CEBPA, CSF1, CSF3R, CTF1, CXCL12, CXCL2, CXCL3, CXCL8, DLL1, DLL4, 







IL6, JAG2, JAK2, KIT, KITLG, KLF2, KLF4, LCP2, LIF, LRRC8A, MAFB, MECOM, MYC, NFKBIA, NOTCH1, PIK3R1, PRDM1, PTPN11, 
RARA, RCAN1, S1PR1, SBDS, SNAI2, SOCS3, SOX18, TAC4, TAL1, TCF3, TGFB1, THPO, TLX1, TNF, TNFAIP3, TNFRSF12A, WT1 
ABL1, AGRN, BMP2, BMP4, CBL, CCL2, CD40, CDK2, CEBPA, CSF1, CSF3R, CTF1, CXCL12, CXCL2, CXCL3, CXCL8, DLL1, DLL4, 
EBF1, EFNB1, EGFR, EGR1, EGR3, EPAS1, ERG, ETS2, FLI1, FLT3LG, GATA2, GATA3, GNRH1, HOXB3, HOXB4, IKBKB, IL33, IL4R, 
IL6, JAG2, JAK2, KIT, KITLG, KLF2, KLF4, LCP2, LIF, LRRC8A, MAFB, MECOM, MYC, NFKBIA, NOTCH1, PIK3R1, PRDM1, PTPN11, 




ABL1, AGRN, BMP2, BMP4, CBL, CCL2, CD40, CDK2, CEBPA, CSF1, CSF3R, CTF1, CXCL12, CXCL2, CXCL3, CXCL8, DLL1, DLL4, 
EBF1, EFNB1, EGFR, EGR1, EGR3, EPAS1, ERG, ETS2, FLI1, FLT3LG, GATA2, GATA3, GNRH1, HOXB3, HOXB4, IKBKB, IL33, IL4R, 
IL6, JAG2, JAK2, KIT, KITLG, KLF2, KLF4, LCP2, LIF, LRRC8A, MAFB, MECOM, MYC, NFKBIA, NOTCH1, PIK3R1, PRDM1, PTPN11, 




ABL1, AGRN, BMP2, BMP4, CBL, CCL2, CD40, CDK2, CEBPA, CSF1, CSF3R, CTF1, CXCL12, CXCL2, CXCL3, CXCL8, DLL1, DLL4, 
EBF1, EFNB1, EGFR, EGR1, EGR3, EPAS1, ERG, ETS2, FLI1, FLT3LG, GATA2, GATA3, GNRH1, HOXB3, HOXB4, IKBKB, IL33, IL4R, 
IL6, JAG2, JAK2, KIT, KITLG, KLF2, KLF4, LCP2, LIF, LRRC8A, MAFB, MECOM, MYC, NFKBIA, NOTCH1, PIK3R1, PRDM1, PTPN11, 




ABCB1, ABCG1, ABL1, ADA, ADK, AKIRIN2, ANPEP, ANXA1, B3GNT5, BCL3, BHLHE40, BIRC3, BMP2, BMP4, BTN3A1, BTNL9, CBL, 
CBS/CBSL, CCL11, CCL2, CD38, CD40, CD83, CDC25A, CDK2, CEBPA, CRIP3, CSF1, CSF3R, CUX1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYSLTR2, DGKA, DKK3, DLL4, DPP4, DUSP1, EBF1, EFNB1, EFNB2, EFS, EGR1, EGR2, EGR3, ELF1, ELF4, EP300, EPHA2, 
ESR1, ETS1, ETS2, EZR, FCGR3A/FCGR3B, FGL2, FKBP1B, FLT3LG, GADD45A, GATA2, GATA3, GCNT1, GNRH1, GPAM, GPI, GRAP, 
HMGA1, HPRT1, HR, HSPA5, ICAM1, ICOSLG/LOC102723996, ID2, IDO1, IGFBP2, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, 
IL4R, IL6, IL6R, INPP5D, IRAK4, IRF1, IRF6, ISG20, ITGB3, JAG1, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMTOR2, LBR, LCP2, 
LGALS9, LRRC8A, LTF, LYN, MAFB, MALT1, MAP3K1, MAP3K8, MAPK11, MERTK, MIF, MRAS, MYBL1, MYC, MYD88, NDFIP1, NFAT5, 
NFKB2, NFKBIA, NGF, NOTCH1, NOTCH3, NT5E, PDCD1LG2, PDE5A, PDGFRA, PDK1, PECAM1, PELI1, PIK3R1, PIM1, PLCG2, 
PMAIP1, PNP, PRDM1, PRDX2, PRNP, PTGER4, PTN, RARA, REL, RIPK3, RUVBL2, S1PR1, SERPINB9, SERPINE1, SH2D3C, SH3BP2, 
SHB, SKIL, SMAD3, SMAD7, SOCS3, SOS1, SRC, ST3GAL5, STAM, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCIRG1, TGFB1, THPO, 
TLR4, TLR5, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, TPO, TRAF5, TYRO3, VAV2, VIP, WT1, 
ZFP36L1, ZNF335, ZP3 
proliferation of 
immune cells 
ABCB1, ABCG1, ABL1, ADA, ADK, AKIRIN2, ANPEP, ANXA1, B3GNT5, BCL3, BHLHE40, BIRC3, BMP2, BMP4, BTN3A1, BTNL9, CBL, 
CBS/CBSL, CCL11, CCL2, CD38, CD40, CD83, CDC25A, CDK2, CEBPA, CRIP3, CSF1, CSF3R, CUX1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYSLTR2, DGKA, DKK3, DLL4, DPP4, DUSP1, EBF1, EFNB1, EFNB2, EFS, EGR1, EGR2, EGR3, ELF1, ELF4, EP300, EPHA2, 
ESR1, ETS1, ETS2, EZR, FCGR3A/FCGR3B, FGL2, FKBP1B, FLT3LG, GADD45A, GATA2, GATA3, GCNT1, GNRH1, GPAM, GPI, GRAP, 
HMGA1, HPRT1, HR, HSPA5, ICAM1, ICOSLG/LOC102723996, ID2, IDO1, IGFBP2, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, 
IL4R, IL6, IL6R, INPP5D, IRAK4, IRF1, IRF6, ISG20, ITGB3, JAG1, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMTOR2, LBR, LCP2, 
LGALS9, LRRC8A, LTF, LYN, MAFB, MALT1, MAP3K1, MAP3K8, MAPK11, MERTK, MIF, MRAS, MYBL1, MYC, MYD88, NDFIP1, NFAT5, 
NFKB2, NFKBIA, NGF, NOTCH1, NOTCH3, NT5E, PDCD1LG2, PDE5A, PDGFRA, PDK1, PECAM1, PELI1, PIK3R1, PIM1, PLCG2, 
PMAIP1, PNP, PRDM1, PRDX2, PRNP, PTGER4, PTN, RARA, REL, RIPK3, RUVBL2, S1PR1, SERPINB9, SERPINE1, SH2D3C, SH3BP2, 
SHB, SKIL, SMAD3, SMAD7, SOCS3, SOS1, SRC, ST3GAL5, STAM, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCIRG1, TGFB1, THPO, 
TLR4, TLR5, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, TPO, TRAF5, TYRO3, VAV2, VIP, WT1, 
ZFP36L1, ZNF335, ZP3 
proliferation of 
immune cells 
ABCB1, ABCG1, ABL1, ADA, ADK, AKIRIN2, ANPEP, ANXA1, B3GNT5, BCL3, BHLHE40, BIRC3, BMP2, BMP4, BTN3A1, BTNL9, CBL, 
CBS/CBSL, CCL11, CCL2, CD38, CD40, CD83, CDC25A, CDK2, CEBPA, CRIP3, CSF1, CSF3R, CUX1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYSLTR2, DGKA, DKK3, DLL4, DPP4, DUSP1, EBF1, EFNB1, EFNB2, EFS, EGR1, EGR2, EGR3, ELF1, ELF4, EP300, EPHA2, 
ESR1, ETS1, ETS2, EZR, FCGR3A/FCGR3B, FGL2, FKBP1B, FLT3LG, GADD45A, GATA2, GATA3, GCNT1, GNRH1, GPAM, GPI, GRAP, 
HMGA1, HPRT1, HR, HSPA5, ICAM1, ICOSLG/LOC102723996, ID2, IDO1, IGFBP2, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, 
IL4R, IL6, IL6R, INPP5D, IRAK4, IRF1, IRF6, ISG20, ITGB3, JAG1, JAK2, KDR, KIT, KITLG, KLF2, KLF3, KLF4, LAMTOR2, LBR, LCP2, 
LGALS9, LRRC8A, LTF, LYN, MAFB, MALT1, MAP3K1, MAP3K8, MAPK11, MERTK, MIF, MRAS, MYBL1, MYC, MYD88, NDFIP1, NFAT5, 
NFKB2, NFKBIA, NGF, NOTCH1, NOTCH3, NT5E, PDCD1LG2, PDE5A, PDGFRA, PDK1, PECAM1, PELI1, PIK3R1, PIM1, PLCG2, 
PMAIP1, PNP, PRDM1, PRDX2, PRNP, PTGER4, PTN, RARA, REL, RIPK3, RUVBL2, S1PR1, SERPINB9, SERPINE1, SH2D3C, SH3BP2, 
SHB, SKIL, SMAD3, SMAD7, SOCS3, SOS1, SRC, ST3GAL5, STAM, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, TCIRG1, TGFB1, THPO, 
TLR4, TLR5, TNF, TNFAIP3, TNFRSF10A, TNFRSF11B, TNFRSF14, TNFRSF21, TNFSF10, TPO, TRAF5, TYRO3, VAV2, VIP, WT1, 
ZFP36L1, ZNF335, ZP3 
proliferation of 
immune cells 
ABCG2, ABL1, ADAR, ADM, AKIRIN2, BCL3, BMP2, BMP4, CCL2, CD40, CDC25A, CDC25B, CEBPA, CSF1, CTC1, CXCL12, CXCL3, 
CXCL8, CYSLTR2, EDN1, EDNRB, ERG, FGF1, FGFR3, FLT3LG, FLT4, GATA3, HOXB4, HPRT1, ICOSLG/LOC102723996, IL33, IL6, 
INPP5D, JAK2, KDR, KIT, KITLG, LIF, MAFB, MIF, MRAS, MYD88, NFAT5, PIM1, PRDM1, RCAN1, SH2D3C, SMAD3, SOCS3, SPRED1, 




ABCG2, ABL1, ADAR, ADM, AKIRIN2, BCL3, BMP2, BMP4, CCL2, CD40, CDC25A, CDC25B, CEBPA, CSF1, CTC1, CXCL12, CXCL3, 
CXCL8, CYSLTR2, EDN1, EDNRB, ERG, FGF1, FGFR3, FLT3LG, FLT4, GATA3, HOXB4, HPRT1, ICOSLG/LOC102723996, IL33, IL6, 
INPP5D, JAK2, KDR, KIT, KITLG, LIF, MAFB, MIF, MRAS, MYD88, NFAT5, PIM1, PRDM1, RCAN1, SH2D3C, SMAD3, SOCS3, SPRED1, 




ACE2, ADM, AGTR2, AKR1B1, ALDH1A2, AR, ARHGEF25, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, 
CRHR2, CSRP3, CTF1, CX3CL1, CXADR, CXCL12, CXCL8, CYP1B1, DDR1, DPP4, DUSP1, EDN1, EFNB2, EGFR, EGR1, EPHA2, ESR1, 
FGF1, FGF9, FZD4, GNAQ, GRK5, HBEGF, HES5, HOPX, ID2, ID3, IFI16, IGFBP2, IL6, IL6R, IRAK4, IRF1, ITGA6, ITGB3, KIT, KLF4, LIF, 
MAML1, MAPK11, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, ODC1, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, PLCE1, POSTN, PPARGC1B, PRNP, PRRX1, PTPN11, PTPRF, RARA, S1PR1, S1PR2, 
SERPINE1, SMAD3, SOCS3, TCF4, TFPI, TFPI2, TGFB1, TGFB3, THBD, TLR4, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF12A, 
TNFSF10, VCP, VIP, VTN, WISP1, WISP2 
proliferation of 
muscle cells 
ACE2, ADM, AGTR2, AKR1B1, ALDH1A2, AR, ARHGEF25, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, 
CRHR2, CSRP3, CTF1, CX3CL1, CXADR, CXCL12, CXCL8, CYP1B1, DDR1, DPP4, DUSP1, EDN1, EFNB2, EGFR, EGR1, EPHA2, ESR1, 
FGF1, FGF9, FZD4, GNAQ, GRK5, HBEGF, HES5, HOPX, ID2, ID3, IFI16, IGFBP2, IL6, IL6R, IRAK4, IRF1, ITGA6, ITGB3, KIT, KLF4, LIF, 
MAML1, MAPK11, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, ODC1, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, PLCE1, POSTN, PPARGC1B, PRNP, PRRX1, PTPN11, PTPRF, RARA, S1PR1, S1PR2, 
SERPINE1, SMAD3, SOCS3, TCF4, TFPI, TFPI2, TGFB1, TGFB3, THBD, TLR4, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF12A, 
TNFSF10, VCP, VIP, VTN, WISP1, WISP2 
proliferation of 
muscle cells 
ACE2, ADM, AGTR2, AKR1B1, ALDH1A2, AR, ARHGEF25, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, 
CRHR2, CSRP3, CTF1, CX3CL1, CXADR, CXCL12, CXCL8, CYP1B1, DDR1, DPP4, DUSP1, EDN1, EFNB2, EGFR, EGR1, EPHA2, ESR1, 
FGF1, FGF9, FZD4, GNAQ, GRK5, HBEGF, HES5, HOPX, ID2, ID3, IFI16, IGFBP2, IL6, IL6R, IRAK4, IRF1, ITGA6, ITGB3, KIT, KLF4, LIF, 
MAML1, MAPK11, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, ODC1, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, PLCE1, POSTN, PPARGC1B, PRNP, PRRX1, PTPN11, PTPRF, RARA, S1PR1, S1PR2, 
SERPINE1, SMAD3, SOCS3, TCF4, TFPI, TFPI2, TGFB1, TGFB3, THBD, TLR4, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF12A, 
TNFSF10, VCP, VIP, VTN, WISP1, WISP2 
proliferation of 
muscle cells 
ACE2, ADM, AGTR2, AKR1B1, ALDH1A2, AR, ARHGEF25, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, 
CRHR2, CSRP3, CTF1, CX3CL1, CXADR, CXCL12, CXCL8, CYP1B1, DDR1, DPP4, DUSP1, EDN1, EFNB2, EGFR, EGR1, EPHA2, ESR1, 
FGF1, FGF9, FZD4, GNAQ, GRK5, HBEGF, HES5, HOPX, ID2, ID3, IFI16, IGFBP2, IL6, IL6R, IRAK4, IRF1, ITGA6, ITGB3, KIT, KLF4, LIF, 
MAML1, MAPK11, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, ODC1, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, PLCE1, POSTN, PPARGC1B, PRNP, PRRX1, PTPN11, PTPRF, RARA, S1PR1, S1PR2, 
SERPINE1, SMAD3, SOCS3, TCF4, TFPI, TFPI2, TGFB1, TGFB3, THBD, TLR4, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF12A, 
TNFSF10, VCP, VIP, VTN, WISP1, WISP2 
proliferation of 
muscle cells 
ACE2, ADM, AGTR2, AKR1B1, ALDH1A2, AR, ARHGEF25, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, 
CRHR2, CSRP3, CTF1, CX3CL1, CXADR, CXCL12, CXCL8, CYP1B1, DDR1, DPP4, DUSP1, EDN1, EFNB2, EGFR, EGR1, EPHA2, ESR1, 
FGF1, FGF9, FZD4, GNAQ, GRK5, HBEGF, HES5, HOPX, ID2, ID3, IFI16, IGFBP2, IL6, IL6R, IRAK4, IRF1, ITGA6, ITGB3, KIT, KLF4, LIF, 






PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, PLCE1, POSTN, PPARGC1B, PRNP, PRRX1, PTPN11, PTPRF, RARA, S1PR1, S1PR2, 
SERPINE1, SMAD3, SOCS3, TCF4, TFPI, TFPI2, TGFB1, TGFB3, THBD, TLR4, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF12A, 
TNFSF10, VCP, VIP, VTN, WISP1, WISP2 
ABCB1, ABL1, BMP2, BMP4, CCL11, CCL2, CD40, CEBPA, CSF1, CSF3R, CUX1, CXCL12, CXCL2, CXCL3, CXCL8, FLT3LG, IL1R1, IL33, 




ABCB1, ABL1, BMP2, BMP4, CCL11, CCL2, CD40, CEBPA, CSF1, CSF3R, CUX1, CXCL12, CXCL2, CXCL3, CXCL8, FLT3LG, IL1R1, IL33, 




ABCB1, ABL1, BMP2, BMP4, CCL11, CCL2, CD40, CEBPA, CSF1, CSF3R, CUX1, CXCL12, CXCL2, CXCL3, CXCL8, FLT3LG, IL1R1, IL33, 




ABL1, ADCYAP1R1, AGRN, ANK3, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, 
CCDC120, CD9, CDC42BPA, CDK2, CLU, COLQ, CSF1, CTNND2, CX3CL1, CXCL12, DAB2IP, DDR1, DGKH, DLL1, DLL4, DOCK1, 
DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, 
FGFR3, FGFR4, FKBP4, FLI1, FLT1, FTO, GAB1, GATA3, GFAP, GFRA1, GNAQ, GNRH1, GRK5, HBA1/HBA2, ID1, ID3, ID4, IKBKB, IL6, 
IL6R, IQGAP1, IRX6, ITGA6, ITGB3, JAG1, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MANF, MAOA, MAP3K8, MARCKS, 
MPZ, MRAS, MT3, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NEGR1, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, 
NTRK1, NUMB, PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, 
RET, SCD5, SCN1B, SCN4B, SEMA3F, SEMA4C, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SMO, SNX3, SOCS3, 
SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TGFB1, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VEGFC, 
VIP, VTN, WISP2, WT1, ZDHHC8, ZNF335 
proliferation of 
neuronal cells 
ABL1, ADCYAP1R1, AGRN, ANK3, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, 
CCDC120, CD9, CDC42BPA, CDK2, CLU, COLQ, CSF1, CTNND2, CX3CL1, CXCL12, DAB2IP, DDR1, DGKH, DLL1, DLL4, DOCK1, 
DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, 
FGFR3, FGFR4, FKBP4, FLI1, FLT1, FTO, GAB1, GATA3, GFAP, GFRA1, GNAQ, GNRH1, GRK5, HBA1/HBA2, ID1, ID3, ID4, IKBKB, IL6, 
IL6R, IQGAP1, IRX6, ITGA6, ITGB3, JAG1, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MANF, MAOA, MAP3K8, MARCKS, 
MPZ, MRAS, MT3, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NEGR1, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, 
NTRK1, NUMB, PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, 
RET, SCD5, SCN1B, SCN4B, SEMA3F, SEMA4C, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SMO, SNX3, SOCS3, 
SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TGFB1, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VEGFC, 
VIP, VTN, WISP2, WT1, ZDHHC8, ZNF335 
proliferation of 
neuronal cells 
ABL1, ADCYAP1R1, AGRN, ANK3, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, 
CCDC120, CD9, CDC42BPA, CDK2, CLU, COLQ, CSF1, CTNND2, CX3CL1, CXCL12, DAB2IP, DDR1, DGKH, DLL1, DLL4, DOCK1, 
DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, 
FGFR3, FGFR4, FKBP4, FLI1, FLT1, FTO, GAB1, GATA3, GFAP, GFRA1, GNAQ, GNRH1, GRK5, HBA1/HBA2, ID1, ID3, ID4, IKBKB, IL6, 
IL6R, IQGAP1, IRX6, ITGA6, ITGB3, JAG1, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MANF, MAOA, MAP3K8, MARCKS, 
MPZ, MRAS, MT3, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NEGR1, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, 
NTRK1, NUMB, PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, 
RET, SCD5, SCN1B, SCN4B, SEMA3F, SEMA4C, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SMO, SNX3, SOCS3, 
SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TGFB1, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VEGFC, 
VIP, VTN, WISP2, WT1, ZDHHC8, ZNF335 
proliferation of 
neuronal cells 
ABL1, ADCYAP1R1, AGRN, ANK3, ANP32A, APEX1, AR, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, BAG1, BASP1, BMP2, BMP4, 
CCDC120, CD9, CDC42BPA, CDK2, CLU, COLQ, CSF1, CTNND2, CX3CL1, CXCL12, DAB2IP, DDR1, DGKH, DLL1, DLL4, DOCK1, 
DOCK4, DOK5, DPYSL3, DUSP13, EFNB1, EFNB2, EGFR, EGR1, EGR3, EP300, EPHA2, EPN1, ERBB4, ESR1, EZR, FAM107A, FGF1, 
FGFR3, FGFR4, FKBP4, FLI1, FLT1, FTO, GAB1, GATA3, GFAP, GFRA1, GNAQ, GNRH1, GRK5, HBA1/HBA2, ID1, ID3, ID4, IKBKB, IL6, 
IL6R, IQGAP1, IRX6, ITGA6, ITGB3, JAG1, KIF1BP, KIT, KITLG, KLF7, LAMA3, LIF, LIFR, LRRK2, MANF, MAOA, MAP3K8, MARCKS, 
MPZ, MRAS, MT3, MYD88, MYO10, NADP, NCAM2, NDEL1, NDN, NEGR1, NFATC4, NFKBIA, NGF, NOTCH1, NRN1, NRTN, NTN1, 
NTRK1, NUMB, PAFAH1B1, PALLD, PDGFRB, PLD2, PPP2R5B, PRNP, PTN, PTPN11, PTPRF, PXN, RAB17, RALGDS, RAPH1, REL, 
RET, SCD5, SCN1B, SCN4B, SEMA3F, SEMA4C, SEMA5A, SERPINE1, SGK1, SGK223, SKIL, SLC25A5, SLIT2, SMO, SNX3, SOCS3, 
SOD1, SPOCK2, SPRY2, SRC, SRRM4, STK38L, TGFB1, TIAM1, TNC, TNF, TNFRSF12A, TRIM3, TRIO, UBE3A, VAPA, VCL, VEGFC, 
VIP, VTN, WISP2, WT1, ZDHHC8, ZNF335 
proliferation of 
neuronal cells 
ACE2, ADM, AGTR2, AKR1B1, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, CRHR2, CTF1, CX3CL1, CXCL12, 
CXCL8, CYP1B1, DDR1, DPP4, EDN1, EFNB2, EGFR, EGR1, ESR1, FGF9, FZD4, GNAQ, HBEGF, HES5, ID2, ID3, IGFBP2, IL6, IL6R, 
IRAK4, IRF1, ITGB3, KLF4, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, POSTN, PPARGC1B, PRRX1, PTPN11, PTPRF, S1PR1, SERPINE1, SMAD3, SOCS3, TCF4, 




ACE2, ADM, AGTR2, AKR1B1, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, CRHR2, CTF1, CX3CL1, CXCL12, 
CXCL8, CYP1B1, DDR1, DPP4, EDN1, EFNB2, EGFR, EGR1, ESR1, FGF9, FZD4, GNAQ, HBEGF, HES5, ID2, ID3, IGFBP2, IL6, IL6R, 
IRAK4, IRF1, ITGB3, KLF4, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, POSTN, PPARGC1B, PRRX1, PTPN11, PTPRF, S1PR1, SERPINE1, SMAD3, SOCS3, TCF4, 




ACE2, ADM, AGTR2, AKR1B1, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, CRHR2, CTF1, CX3CL1, CXCL12, 
CXCL8, CYP1B1, DDR1, DPP4, EDN1, EFNB2, EGFR, EGR1, ESR1, FGF9, FZD4, GNAQ, HBEGF, HES5, ID2, ID3, IGFBP2, IL6, IL6R, 
IRAK4, IRF1, ITGB3, KLF4, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, POSTN, PPARGC1B, PRRX1, PTPN11, PTPRF, S1PR1, SERPINE1, SMAD3, SOCS3, TCF4, 




ACE2, ADM, AGTR2, AKR1B1, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, CRHR2, CTF1, CX3CL1, CXCL12, 
CXCL8, CYP1B1, DDR1, DPP4, EDN1, EFNB2, EGFR, EGR1, ESR1, FGF9, FZD4, GNAQ, HBEGF, HES5, ID2, ID3, IGFBP2, IL6, IL6R, 
IRAK4, IRF1, ITGB3, KLF4, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, POSTN, PPARGC1B, PRRX1, PTPN11, PTPRF, S1PR1, SERPINE1, SMAD3, SOCS3, TCF4, 




ACE2, ADM, AGTR2, AKR1B1, BMP2, BMP4, CALCRL, CAMK2D, CBL, CCL2, CDH13, CDKN1C, CLU, CRHR2, CTF1, CX3CL1, CXCL12, 
CXCL8, CYP1B1, DDR1, DPP4, EDN1, EFNB2, EGFR, EGR1, ESR1, FGF9, FZD4, GNAQ, HBEGF, HES5, ID2, ID3, IGFBP2, IL6, IL6R, 
IRAK4, IRF1, ITGB3, KLF4, MIF, MMP14, MYC, MYD88, NOS3, NOTCH1, NOTCH3, NOX4, NPR1, NPR3, NR4A2, PDGFB, PDGFD, 
PDGFRB, PIK3R1, PIN1, PLAU, PLAUR, POSTN, PPARGC1B, PRRX1, PTPN11, PTPRF, S1PR1, SERPINE1, SMAD3, SOCS3, TCF4, 




ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, ANK2, ANXA1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, BMP4, CASP2, CCL11, 
CD40, CDH5, CDK2, COX17, CSF1, CSF3R, CTNND2, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DACT2, DLK1, DOCK4, DUSP1, EDN1, 
EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, FGFR3, FGFR4, FHIT, GCH1, GFRA1, HBEGF, HDAC6, HMGB3, HSPA5, ID1, ID2, 
ID3, IGFBP2, IL1R1, IL6, IL6R, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LDHA, LRRK2, LZTS1, MAP2K5, MGMT, MIF, MMP14, MST1R, 
MYC, NDRG1, NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PARK7, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAU, 
PLAUR, PLCE1, PPP2CA, PROCR, PROX1, PTN, PTPN13, PXN, RASSF1, RCAN1, RET, RGN, RUVBL1, S100A9, SERPINE1, SFRP1, 
SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, SUGT1, TET2, TGFB1, TGFB3, THRB, TIMP2, TLE1, TNF, TNFSF10, TRIM22, UCHL1, 
USO1, USP10, VEGFC, WT1, YES1, ZFP36 
proliferation of 
tumor cells 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, ANK2, ANXA1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, BMP4, CASP2, CCL11, 
CD40, CDH5, CDK2, COX17, CSF1, CSF3R, CTNND2, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DACT2, DLK1, DOCK4, DUSP1, EDN1, 
EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, FGFR3, FGFR4, FHIT, GCH1, GFRA1, HBEGF, HDAC6, HMGB3, HSPA5, ID1, ID2, 
ID3, IGFBP2, IL1R1, IL6, IL6R, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LDHA, LRRK2, LZTS1, MAP2K5, MGMT, MIF, MMP14, MST1R, 






PLAUR, PLCE1, PPP2CA, PROCR, PROX1, PTN, PTPN13, PXN, RASSF1, RCAN1, RET, RGN, RUVBL1, S100A9, SERPINE1, SFRP1, 
SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, SUGT1, TET2, TGFB1, TGFB3, THRB, TIMP2, TLE1, TNF, TNFSF10, TRIM22, UCHL1, 
USO1, USP10, VEGFC, WT1, YES1, ZFP36 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, ANK2, ANXA1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, BMP4, CASP2, CCL11, 
CD40, CDH5, CDK2, COX17, CSF1, CSF3R, CTNND2, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DACT2, DLK1, DOCK4, DUSP1, EDN1, 
EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, FGFR3, FGFR4, FHIT, GCH1, GFRA1, HBEGF, HDAC6, HMGB3, HSPA5, ID1, ID2, 
ID3, IGFBP2, IL1R1, IL6, IL6R, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LDHA, LRRK2, LZTS1, MAP2K5, MGMT, MIF, MMP14, MST1R, 
MYC, NDRG1, NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PARK7, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAU, 
PLAUR, PLCE1, PPP2CA, PROCR, PROX1, PTN, PTPN13, PXN, RASSF1, RCAN1, RET, RGN, RUVBL1, S100A9, SERPINE1, SFRP1, 
SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, SUGT1, TET2, TGFB1, TGFB3, THRB, TIMP2, TLE1, TNF, TNFSF10, TRIM22, UCHL1, 
USO1, USP10, VEGFC, WT1, YES1, ZFP36 
proliferation of 
tumor cells 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, ANK2, ANXA1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, BMP4, CASP2, CCL11, 
CD40, CDH5, CDK2, COX17, CSF1, CSF3R, CTNND2, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DACT2, DLK1, DOCK4, DUSP1, EDN1, 
EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, FGFR3, FGFR4, FHIT, GCH1, GFRA1, HBEGF, HDAC6, HMGB3, HSPA5, ID1, ID2, 
ID3, IGFBP2, IL1R1, IL6, IL6R, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LDHA, LRRK2, LZTS1, MAP2K5, MGMT, MIF, MMP14, MST1R, 
MYC, NDRG1, NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PARK7, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAU, 
PLAUR, PLCE1, PPP2CA, PROCR, PROX1, PTN, PTPN13, PXN, RASSF1, RCAN1, RET, RGN, RUVBL1, S100A9, SERPINE1, SFRP1, 
SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, SUGT1, TET2, TGFB1, TGFB3, THRB, TIMP2, TLE1, TNF, TNFSF10, TRIM22, UCHL1, 
USO1, USP10, VEGFC, WT1, YES1, ZFP36 
proliferation of 
tumor cells 
ABCG2, ABL1, ADCYAP1R1, AFAP1L2, AKR1B1, ANK2, ANXA1, APCDD1, BAG1, BAMBI, BECN1, BEX2, BMP2, BMP4, CASP2, CCL11, 
CD40, CDH5, CDK2, COX17, CSF1, CSF3R, CTNND2, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, DACT2, DLK1, DOCK4, DUSP1, EDN1, 
EGFR, EGR1, EPHA2, ESR1, EZR, FBXW11, FGF1, FGFR3, FGFR4, FHIT, GCH1, GFRA1, HBEGF, HDAC6, HMGB3, HSPA5, ID1, ID2, 
ID3, IGFBP2, IL1R1, IL6, IL6R, JAG1, JAK2, KDR, KIT, KITLG, LAMA3, LDHA, LRRK2, LZTS1, MAP2K5, MGMT, MIF, MMP14, MST1R, 
MYC, NDRG1, NFKBIA, NGF, NOTCH1, NOTCH3, NOX4, NR4A2, NUMB, ODC1, PARK7, PDGFB, PDGFRA, PIM1, PIM3, PIN1, PLAU, 
PLAUR, PLCE1, PPP2CA, PROCR, PROX1, PTN, PTPN13, PXN, RASSF1, RCAN1, RET, RGN, RUVBL1, S100A9, SERPINE1, SFRP1, 
SKI, SMAD3, SMO, SNAI2, SOCS3, SOX7, SRC, SUGT1, TET2, TGFB1, TGFB3, THRB, TIMP2, TLE1, TNF, TNFSF10, TRIM22, UCHL1, 
USO1, USP10, VEGFC, WT1, YES1, ZFP36 
proliferation of 
tumor cells 
ACVRL1, ADAM15, ADM, CBL, CDH13, CXCL1, CXCL12, CXCL8, DAB2, DGKA, DLL4, EDN1, EFNB2, EGFR, ENG, FGF1, FLT1, HHEX, 
IL6, KDR, KLF2, MERTK, METAP2, PDE2A, PECAM1, PROS1, PTN, RCAN1, RCAN2, S100A8, S100A9, SEMA3F, SEMA6A, SEMA6B, 




ACVRL1, ADAM15, ADM, CBL, CDH13, CXCL1, CXCL12, CXCL8, DAB2, DGKA, DLL4, EDN1, EFNB2, EGFR, ENG, FGF1, FLT1, HHEX, 
IL6, KDR, KLF2, MERTK, METAP2, PDE2A, PECAM1, PROS1, PTN, RCAN1, RCAN2, S100A8, S100A9, SEMA3F, SEMA6A, SEMA6B, 




ACVRL1, ADAM15, ADM, CBL, CDH13, CXCL1, CXCL12, CXCL8, DAB2, DGKA, DLL4, EDN1, EFNB2, EGFR, ENG, FGF1, FLT1, HHEX, 
IL6, KDR, KLF2, MERTK, METAP2, PDE2A, PECAM1, PROS1, PTN, RCAN1, RCAN2, S100A8, S100A9, SEMA3F, SEMA6A, SEMA6B, 




ACVRL1, ADAM15, ADM, CBL, CDH13, CXCL1, CXCL12, CXCL8, DAB2, DGKA, DLL4, EDN1, EFNB2, EGFR, ENG, FGF1, FLT1, HHEX, 
IL6, KDR, KLF2, MERTK, METAP2, PDE2A, PECAM1, PROS1, PTN, RCAN1, RCAN2, S100A8, S100A9, SEMA3F, SEMA6A, SEMA6B, 




ACVRL1, ADAM15, ADM, CBL, CDH13, CXCL1, CXCL12, CXCL8, DAB2, DGKA, DLL4, EDN1, EFNB2, EGFR, ENG, FGF1, FLT1, HHEX, 
IL6, KDR, KLF2, MERTK, METAP2, PDE2A, PECAM1, PROS1, PTN, RCAN1, RCAN2, S100A8, S100A9, SEMA3F, SEMA6A, SEMA6B, 




ACVRL1, ADAM15, ADM, CBL, CDH13, CXCL1, CXCL12, CXCL8, DAB2, DGKA, DLL4, EDN1, EFNB2, EGFR, ENG, FGF1, FLT1, HHEX, 
IL6, KDR, KLF2, MERTK, METAP2, PDE2A, PECAM1, PROS1, PTN, RCAN1, RCAN2, S100A8, S100A9, SEMA3F, SEMA6A, SEMA6B, 




ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, AR, BAMBI, 
BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, CSF1, CUX1, CX3CL1, CXCR4, CYP1B1, DAB2IP, 
DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EIF2AK1, EIF3H, ELOVL7, EP300, EPB41L3, ERCC2, ESR1, 
ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, GGPS1, GNRH1, ID3, IDO1, IER3, IL6, IRF1, 
ITGB3, ITGB4, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, 
NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, 
PRKCH, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, S100A8, S100A9, SFRP1, SGK1, SIRT5, 
SLC16A3, SLC16A5, SMS, SNAI2, SND1, SOCS3, SPOCK2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TNF, TNFRSF11B, TUBA4A, TUBA8, 
TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 prostate cancer 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, AR, BAMBI, 
BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, CSF1, CUX1, CX3CL1, CXCR4, CYP1B1, DAB2IP, 
DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EIF2AK1, EIF3H, ELOVL7, EP300, EPB41L3, ERCC2, ESR1, 
ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, GGPS1, GNRH1, ID3, IDO1, IER3, IL6, IRF1, 
ITGB3, ITGB4, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, 
NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, 
PRKCH, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, S100A8, S100A9, SFRP1, SGK1, SIRT5, 
SLC16A3, SLC16A5, SMS, SNAI2, SND1, SOCS3, SPOCK2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TNF, TNFRSF11B, TUBA4A, TUBA8, 
TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 prostate cancer 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, AR, BAMBI, 
BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, CSF1, CUX1, CX3CL1, CXCR4, CYP1B1, DAB2IP, 
DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EIF2AK1, EIF3H, ELOVL7, EP300, EPB41L3, ERCC2, ESR1, 
ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, GGPS1, GNRH1, ID3, IDO1, IER3, IL6, IRF1, 
ITGB3, ITGB4, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, 
NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDXDC2P, PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, 
PRKCH, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, RNF144A, RNF144B, S100A8, S100A9, SFRP1, SGK1, SIRT5, 
SLC16A3, SLC16A5, SMS, SNAI2, SND1, SOCS3, SPOCK2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TNF, TNFRSF11B, TUBA4A, TUBA8, 
TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, XAF1, YWHAQ, ZFP36 prostate cancer 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, 
AR, B4GAT1, BAMBI, BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, COPS2, CSF1, CUX1, CX3CL1, 
CXCR4, CYP1B1, DAB2IP, DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGR1, EIF2AK1, EIF3H, ELOVL7, 
ENG, EP300, EPB41L3, ERCC2, ERG, ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, 
GGPS1, GNAQ, GNRH1, ID3, IDO1, IER3, IL6, IRF1, ITGB3, ITGB4, JAG1, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, 
LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDXDC2P, 
PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, PRKCH, PRKD3, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, 
RNF144A, RNF144B, S100A8, S100A9, SFRP1, SGK1, SIRT5, SLC16A3, SLC16A5, SMS, SNAI2, SND1, SOCS3, SPOCK2, SPRY1, 
SPRY2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TGFB1, TNF, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, 
XAF1, YWHAQ, ZFP36 
Prostate Cancer 
and Tumors 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, 
AR, B4GAT1, BAMBI, BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, COPS2, CSF1, CUX1, CX3CL1, 
CXCR4, CYP1B1, DAB2IP, DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGR1, EIF2AK1, EIF3H, ELOVL7, 
ENG, EP300, EPB41L3, ERCC2, ERG, ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, 
GGPS1, GNAQ, GNRH1, ID3, IDO1, IER3, IL6, IRF1, ITGB3, ITGB4, JAG1, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, 
LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDXDC2P, 
PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, PRKCH, PRKD3, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, 






SPRY2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TGFB1, TNF, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, 
XAF1, YWHAQ, ZFP36 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, 
AR, B4GAT1, BAMBI, BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, COPS2, CSF1, CUX1, CX3CL1, 
CXCR4, CYP1B1, DAB2IP, DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGR1, EIF2AK1, EIF3H, ELOVL7, 
ENG, EP300, EPB41L3, ERCC2, ERG, ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, 
GGPS1, GNAQ, GNRH1, ID3, IDO1, IER3, IL6, IRF1, ITGB3, ITGB4, JAG1, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, 
LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDXDC2P, 
PGK1, PIM1, PLA2G2A, PLAUR, PLEKHB1, PPP2CA, PRKCH, PRKD3, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, 
RNF144A, RNF144B, S100A8, S100A9, SFRP1, SGK1, SIRT5, SLC16A3, SLC16A5, SMS, SNAI2, SND1, SOCS3, SPOCK2, SPRY1, 
SPRY2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TGFB1, TNF, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, VSTM2L, WT1, 
XAF1, YWHAQ, ZFP36 
Prostate Cancer 
and Tumors 
ADGRG1, AFAP1, AGAP2, AIM1, ALDH7A1, ANTXR2, ANXA3, AR, CCL2, CD34, CKB, CYP1B1, DAB2IP, DUSP1, EIF3H, EPB41L3, 
ERCC2, ESR1, ESRRG, ETV1, FDFT1, FGFR3, FLT1, FLT4, GGPS1, GNRH1, ID3, IL6, ITGB3, KDR, KIT, KLF6, MYC, PIM1, PLAUR, RET, 
SGK1, SNAI2, SOCS3, TEK, TFPI2, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, WT1, XAF1 
prostatic 
carcinoma 
ADGRG1, AFAP1, AGAP2, AIM1, ALDH7A1, ANTXR2, ANXA3, AR, CCL2, CD34, CKB, CYP1B1, DAB2IP, DUSP1, EIF3H, EPB41L3, 
ERCC2, ESR1, ESRRG, ETV1, FDFT1, FGFR3, FLT1, FLT4, GGPS1, GNRH1, ID3, IL6, ITGB3, KDR, KIT, KLF6, MYC, PIM1, PLAUR, RET, 
SGK1, SNAI2, SOCS3, TEK, TFPI2, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, WT1, XAF1 
prostatic 
carcinoma 
ADGRG1, AFAP1, AGAP2, AIM1, ALDH7A1, ANTXR2, ANXA3, AR, CCL2, CD34, CKB, CYP1B1, DAB2IP, DUSP1, EIF3H, EPB41L3, 
ERCC2, ESR1, ESRRG, ETV1, FDFT1, FGFR3, FLT1, FLT4, GGPS1, GNRH1, ID3, IL6, ITGB3, KDR, KIT, KLF6, MYC, PIM1, PLAUR, RET, 
SGK1, SNAI2, SOCS3, TEK, TFPI2, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, WT1, XAF1 
prostatic 
carcinoma 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, 
AR, B4GAT1, BAMBI, BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, COPS2, CSF1, CUX1, CX3CL1, 
CXCR4, CYP1B1, DAB2IP, DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGR1, EIF2AK1, EIF3H, ELOVL7, 
ENG, EP300, EPB41L3, ERCC2, ERG, ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, 
GGPS1, GNAQ, GNRH1, ID3, IDO1, IER3, IL6, IRF1, ITGB3, ITGB4, JAG1, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, 
LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDXDC2P, 
PGK1, PIM1, PLA2G2A, PLAU, PLAUR, PLEKHB1, PPP2CA, PRKCH, PRKD3, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, 
RNF144A, RNF144B, S100A8, S100A9, SERPINE1, SFRP1, SGK1, SIRT5, SLC16A3, SLC16A5, SMS, SNAI2, SND1, SOCS3, SPOCK2, 
SPRY1, SPRY2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TGFB1, TNF, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, 
VSTM2L, WT1, XAF1, YWHAQ, ZFP36 prostatic disease 
ABL1, ACO1, ADAM15, ADGRG1, AFAP1, AGAP2, AGTR1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA3, 
AR, B4GAT1, BAMBI, BHLHE40, BTRC, CASC3, CCL2, CD34, CEBPA, CFI, CHD1, CKB, CLU, COL6A3, COPS2, CSF1, CUX1, CX3CL1, 
CXCR4, CYP1B1, DAB2IP, DACH1, DDR1, DDR2, DNAJC15, DNMT1, DUSP1, DUSP2, EDN1, EDNRB, EGR1, EIF2AK1, EIF3H, ELOVL7, 
ENG, EP300, EPB41L3, ERCC2, ERG, ESR1, ESRRG, ETV1, FCGR3A/FCGR3B, FDFT1, FGF9, FGFR3, FLT1, FLT4, GATA3, GBP2, 
GGPS1, GNAQ, GNRH1, ID3, IDO1, IER3, IL6, IRF1, ITGB3, ITGB4, JAG1, KCNMA1, KCNS3, KDR, KIT, KLF4, KLF6, LACTB, LGALS9, 
LTF, LY6E, LYZ, MGMT, MICAL2, MIPEP, MST1R, MYC, NFKBIA, NT5E, ODC1, PAFAH1B1, PDE5A, PDGFRA, PDGFRB, PDXDC2P, 
PGK1, PIM1, PLA2G2A, PLAU, PLAUR, PLEKHB1, PPP2CA, PRKCH, PRKD3, PSMD4, PTGS1, PTPRN2, RARG, RASA4, RCAN2, RET, 
RNF144A, RNF144B, S100A8, S100A9, SERPINE1, SFRP1, SGK1, SIRT5, SLC16A3, SLC16A5, SMS, SNAI2, SND1, SOCS3, SPOCK2, 
SPRY1, SPRY2, SRC, SSTR1, SYNPO2, TEK, TFPI2, TGFB1, TNF, TNFRSF11B, TUBA4A, TUBA8, TUBB4B, UBE3A, UTRN, VCL, 
VSTM2L, WT1, XAF1, YWHAQ, ZFP36 prostatic disease 
ABL1, ADORA1, ADRA2B, APOL3, AR, AVPR2, BCL3, BIRC3, BMP2, BMP4, BST2, BTRC, CARD6, CARD8, CASP10, CAV3, CCL2, 
CDC42SE1, CDON, DAB2IP, DOK5, EGFR, ESR1, FGF12, FGF9, FGFR3, FLT1, FLT4, GAB1, GADD45A, GRIK2, ID1, IKBKB, IL15RA, IL6, 
IL6R, IRAK4, IRF1, ITGAV, ITGB3, ITPKB, JAK2, KDR, KIT, KSR1, LAMTOR2, LGALS9, LIF, LRRK2, LTF, MALT1, MAP2K5, MAP3K1, 
MAP3K11, MAP3K6, MAP4K2, MAPK11, MAPK4, MECOM, MYC, MYD88, MYOC, NDFIP1, NDFIP2, NFKBIL1, NMI, NOD2, NRK, NRTN, 
PAFAH1B1, PARK2, PDGFB, PELI1, PELI2, PIGU, PLCB1, PLVAP, PTGER4, REL, RET, RIPK1, RIPK3, ROR2, SECTM1, SFRP4, 
SH2D3C, SHANK3, SHISA5, SLC20A1, SOCS3, STAMBP, STAT2, STAT4, TERF2IP, TGFB1, TIMP2, TLE1, TLR4, TNF, TNFAIP3, 
TPD52L1, TRAF4, TRIM22, TRIM38, TRIM5, TRIM62, VAPA, ZAK, ZNF622 
protein kinase 
cascade 
ABCA8, ABCG2, ADAR, ADM, AIM1, ALDH1A3, ALDH3A2, ANP32A, ANXA1, ANXA3, APOL1, AQP3, ATOX1, ATP6V0D1, CAMK2N1, 
CASP4, CCL2, CCT5, CDC25B, CDK2, CDKN1C, CMAHP, CNN1, CX3CL1, CXCL1, CXCL3, CXCL8, CYP1B1, DBN1, DDR1, DDX58, 
DIO2, DPP4, DUSP1, EFNB2, EGR1, EIF2S1, EIF2S2, EIF6, EPHA2, EPSTI1, FABP5, FCGR3A/FCGR3B, FLT1, FLT4, GARS, GATA3, 
GBAS, GBP1, GBP2, GM2A, GOT1, GOT2, HSPA5, HSPH1, ICAM1, ID1, ID4, IDH3A, IDO1, IFI16, IFIT3, IFITM1, IL17RD, IL33, IL4R, IL6, 
IRF7, ISG20, ITGA6, ITGB4, JAK2, KDR, LDB2, LDLR, LGALS3BP, LTF, MALL, MANF, MARCKS, MDFI, ME1, METAP2, MIF, MMP14, 
MUT, MX1, NAB1, NMI, NR4A2, OAS1, OAS2, OAS3, ODC1, OSMR, OTUB1, PCBD1, PCMT1, PDGFRB, PEX19, PGAM1, PHB, PLA2G16, 
PLAU, PLSCR1, POSTN, PPIF, PPP1R3C, PPP2CA, PROX1, PSMB6, PTGS1, RAB27A, RAN, RARA, RARG, RCAN2, RSAD2, S100A8, 
S100A9, SAMD9, SEC61G, SELE, SERPINE1, SGK1, SLC16A1, SLC23A2, SLC25A46, SLC25A5, SUB1, TEK, TF, TGFB1, THBD, TIMP2, 
TLR4, TLR5, TNC, TNF, TNFAIP3, TRIM22, TWF1, UBE2L6, UQCRFS1, VDAC1, VIP, YWHAQ, ZFP36 psoriasis 
ADM, AKAP12, ANGPTL4, ANPEP, CCL2, CLU, CSF1, DAB2IP, EDNRB, EGFR, EPAS1, FGFR3, FGFR4, FLT1, FLT4, IL15RA, IL33, IL4R, 
ITGB3, KDR, KIT, KRT8, MST1R, MYC, NT5E, PDGFRA, PDGFRB, PRDX2, RET, SERPINE1, SND1, THBD, THRB, VEGFC 
pulmonary 
metastasis 
ADM, AKAP12, ANGPTL4, ANPEP, CCL2, CLU, CSF1, DAB2IP, EDNRB, EGFR, EPAS1, FGFR3, FGFR4, FLT1, FLT4, IL15RA, IL33, IL4R, 
ITGB3, KDR, KIT, KRT8, MST1R, MYC, NT5E, PDGFRA, PDGFRB, PRDX2, RET, SERPINE1, SND1, THBD, THRB, VEGFC 
pulmonary 
metastasis 
ADM, AKAP12, ANGPTL4, ANPEP, CCL2, CLU, CSF1, DAB2IP, EDNRB, EGFR, EPAS1, FGFR3, FGFR4, FLT1, FLT4, IL15RA, IL33, IL4R, 
ITGB3, KDR, KIT, KRT8, MST1R, MYC, NT5E, PDGFRA, PDGFRB, PRDX2, RET, SERPINE1, SND1, THBD, THRB, VEGFC 
pulmonary 
metastasis 
ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ADA, AKIRIN2, AKT3, ALDH2, APOB, BCL3, C1QA, CBFA2T3, CBL, CBS/CBSL, CCL11, CCL2, 
CD200, CD38, CD40, CD83, CD9, CDH13, CEBPA, CHST1, CMKLR1, CRIP3, CSF1, CSF3R, CTF1, CX3CL1, CXCL12, CXCL2, CXCL8, 
CXCR4, CYP27A1, DDR1, DKK3, DLL1, DLL4, DNMT1, DOCK8, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, EIF2AK1, ELF4, ELMO1, 
EP300, EPAS1, ETS1, ETS2, FABP5, FANCC, FES, FLI1, FLT1, FLT3LG, FLT4, GATA2, GATA3, GCNT1, GNRH1, GSTZ1, HBEGF, 
HOXB3, HOXB4, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IDO1, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, 
INPP5D, IRF1, IRF6, ITGA6, ITPKB, JAK2, JARID2, KDR, KIT, KITLG, KL, KLF3, KLF4, L3MBTL3, LAMA3, LCP2, LDLR, LIF, LYN, MALT1, 
MECOM, MERTK, MIF, MPZ, MYC, MYD88, MYH11, NDFIP1, NEDD9, NEIL2, NFAT5, NFKB2, NFKBIA, NGF, NOD2, NOTCH1, NOTCH3, 
NRTN, NTRK1, PARK7, PDCD1LG2, PDGFB, PECAM1, PIK3R1, PIM1, PLAU, PLCE1, PLCG1, PLCG2, PLSCR1, PNP, PPP2CA, PRDM1, 
PRMT7, PRNP, PTGES, PTH1R, PTPN11, RAB27A, RARA, RCAN1, REL, S100A8, S100A9, SELE, SERPINB6, SERPINE1, SGPL1, 
SH2D3C, SIPA1, SLC8A1, SMAD3, SMO, SNCA, SOCS3, SOD1, SPRED2, STAM, STAT4, STAT6, TAC4, TAL1, TBXA2R, TCF3, TCF4, 
TCIRG1, TEK, TET2, TF, TGFB1, THBD, THBS2, THPO, TLR4, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFRSF21, TNFSF10, VAV2, VIP, 
VTN, XRCC6, ZFP36 
quantity of blood 
cells 
ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ADA, AKIRIN2, AKT3, ALDH2, APOB, BCL3, C1QA, CBFA2T3, CBL, CBS/CBSL, CCL11, CCL2, 
CD200, CD38, CD40, CD83, CD9, CDH13, CEBPA, CHST1, CMKLR1, CRIP3, CSF1, CSF3R, CTF1, CX3CL1, CXCL12, CXCL2, CXCL8, 
CXCR4, CYP27A1, DDR1, DKK3, DLL1, DLL4, DNMT1, DOCK8, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, EIF2AK1, ELF4, ELMO1, 
EP300, EPAS1, ETS1, ETS2, FABP5, FANCC, FES, FLI1, FLT1, FLT3LG, FLT4, GATA2, GATA3, GCNT1, GNRH1, GSTZ1, HBEGF, 
HOXB3, HOXB4, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IDO1, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, 
INPP5D, IRF1, IRF6, ITGA6, ITPKB, JAK2, JARID2, KDR, KIT, KITLG, KL, KLF3, KLF4, L3MBTL3, LAMA3, LCP2, LDLR, LIF, LYN, MALT1, 
MECOM, MERTK, MIF, MPZ, MYC, MYD88, MYH11, NDFIP1, NEDD9, NEIL2, NFAT5, NFKB2, NFKBIA, NGF, NOD2, NOTCH1, NOTCH3, 
NRTN, NTRK1, PARK7, PDCD1LG2, PDGFB, PECAM1, PIK3R1, PIM1, PLAU, PLCE1, PLCG1, PLCG2, PLSCR1, PNP, PPP2CA, PRDM1, 
PRMT7, PRNP, PTGES, PTH1R, PTPN11, RAB27A, RARA, RCAN1, REL, S100A8, S100A9, SELE, SERPINB6, SERPINE1, SGPL1, 
SH2D3C, SIPA1, SLC8A1, SMAD3, SMO, SNCA, SOCS3, SOD1, SPRED2, STAM, STAT4, STAT6, TAC4, TAL1, TBXA2R, TCF3, TCF4, 
TCIRG1, TEK, TET2, TF, TGFB1, THBD, THBS2, THPO, TLR4, TMOD3, TNF, TNFAIP3, TNFRSF11B, TNFRSF21, TNFSF10, VAV2, VIP, 
VTN, XRCC6, ZFP36 
quantity of blood 
cells 
ABCB1, ABCG2, ABL1, ALDH1A2, CD9, CSF1, CSF3R, CXCL12, CXCR4, FANCC, FES, FLI1, FLT3LG, IL6, INPP5D, KITLG, MGMT, 
MYD88, PECAM1, PTPN11, RARA, RCAN1, SOCS3, SOD1, TAL1, TCF3, TET2, THBS2, THPO, TMOD3, TNF, TNFSF10 





ABCB1, ABCG2, ABL1, ALDH1A2, CD9, CSF1, CSF3R, CXCL12, CXCR4, FANCC, FES, FLI1, FLT3LG, IL6, INPP5D, KITLG, MGMT, 
MYD88, PECAM1, PTPN11, RARA, RCAN1, SOCS3, SOD1, TAL1, TCF3, TET2, THBS2, THPO, TMOD3, TNF, TNFSF10 
quantity of bone 
marrow cells 
ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ADA, ADM, AGRN, AGTR1, AGTR2, AIFM1, AKIRIN2, AKT3, ALDH1A2, ALDH2, ANK3, ANXA1, 
APLP1, APOB, AR, ARHGAP1, ARHGEF7, BCKDK, BCL3, BCL6B, BECN1, BHLHE40, BMP2, BMP4, C1QA, CADM1, CAMK2D, CASP2, 
CBFA2T3, CBL, CBS/CBSL, CCL11, CCL2, CD200, CD38, CD40, CD83, CD9, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CHST1, 
CITED2, CMKLR1, CNN1, CNTFR, CPEB3, CRIP3, CSF1, CSF3R, CTF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL8, CXCR4, CYP27A1, 
CYP2J2, DDR1, DKK3, DLL1, DLL4, DMC1, DNMT1, DNMT3B, DOCK8, DPYSL4, DUSP1, EBF1, EDN1, EDNRB, EFNB1, EFNB2, EGFR, 
EGR1, EGR2, EGR3, EIF2AK1, EIF2S1, ELF4, ELMO1, ENG, ENO1, ENTPD1, EP300, EPAS1, EPHA7, EPS8, ERBB4, ERRFI1, ESR1, 
ESRRG, ETS1, ETS2, FABP5, FANCC, FES, FGF1, FGFR3, FLI1, FLT1, FLT3LG, FLT4, FSTL3, FTO, FURIN, GABBR2, GATA2, GATA3, 
GCNT1, GFRA1, GIT1, GLI2, GLIS3, GNAQ, GNRH1, GSTZ1, HBEGF, HDAC6, HES5, HOMER1, HOXB3, HOXB4, HSD11B2, ICAM1, 
ICOSLG/LOC102723996, ID1, ID2, ID3, IDO1, IGFBP2, IGFBP6, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, 
INPP5D, IRF1, IRF6, ITGA6, ITGB3, ITPKB, JAG1, JAG2, JAK2, JARID2, KDR, KIF13A, KIT, KITLG, KL, KLF2, KLF3, KLF4, KLF7, KRT8, 
L3MBTL3, LAMA3, LCP2, LDLR, LFNG, LIF, LIFR, LIPE, LMX1B, LRPAP1, LYN, LZTS1, MAFB, MALT1, MAOA, MECOM, MERTK, MGMT, 
MIF, MITF, MMP14, MPZ, MYBPC1, MYC, MYD88, MYH11, MYO6, MYO7A, MYOZ2, NDFIP1, NEDD9, NEIL2, NFASC, NFAT5, NFKB2, 
NFKBIA, NGF, NOD2, NOS3, NOTCH1, NOTCH3, NOX4, NR4A2, NRN1, NRTN, NT5E, NTN1, NTRK1, NUMB, PAFAH1B1, PARK2, 
PARK7, PDCD1LG2, PDGFB, PDGFRA, PDGFRB, PECAM1, PIK3R1, PIM1, PIN1, PLAU, PLAUR, PLCE1, PLCG1, PLCG2, PLCL1, 
PLSCR1, PMAIP1, PNP, POSTN, POU5F1, PPP2CA, PRDM1, PRMT7, PRNP, PSMB1, PTGES, PTH1R, PTPN11, PTPRF, PTPRN2, 
RAB17, RAB27A, RAD50, RAPGEF3, RARA, RCAN1, REL, RET, S100A8, S100A9, S1PR1, S1PR2, SELE, SERPINB6, SERPINE1, SGK1, 
SGPL1, SH2D3C, SIPA1, SKI, SLC8A1, SLIT2, SMAD3, SMO, SNCA, SOCS3, SOD1, SPAG16, SPRED1, SPRED2, ST8SIA4, STAM, 
STAT4, STAT6, SUFU, SUMO1, TAC4, TAL1, TBXA2R, TCF3, TCF4, TCIRG1, TEK, TET2, TF, TGFB1, TGFB3, THBD, THBS2, THPO, 
THRB, TLR4, TMEM67, TMOD3, TNC, TNF, TNFAIP3, TNFRSF11B, TNFRSF21, TNFSF10, TRIM63, TRNP1, TXNRD1, UTRN, VAV2, 
VEGFC, VIP, VTN, WT1, XRCC6, ZAK, ZFP36, ZP3 quantity of cells 
ABL1, ALDH2, CD9, CEBPA, CRIP3, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DKK3, DLL4, EBF1, EFNB1, EFNB2, EGR3, EP300, ETS1, 
ETS2, FES, FLI1, FLT3LG, HOXB3, HOXB4, ICOSLG/LOC102723996, ID1, IL6, INPP5D, JAK2, JARID2, KDR, KIT, KITLG, KL, KLF4, 
LAMA3, LCP2, LIF, LYN, MECOM, MYC, MYD88, MYH11, NFKBIA, NOTCH1, PARK7, PDGFB, PECAM1, PIK3R1, PIM1, PLCG1, PNP, 
PTH1R, PTPN11, RARA, RCAN1, SELE, SMO, SOCS3, SPRED2, STAM, STAT4, STAT6, TAC4, TAL1, TCF3, TCF4, TCIRG1, TET2, 




ABL1, ALDH2, CD9, CEBPA, CRIP3, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DKK3, DLL4, EBF1, EFNB1, EFNB2, EGR3, EP300, ETS1, 
ETS2, FES, FLI1, FLT3LG, HOXB3, HOXB4, ICOSLG/LOC102723996, ID1, IL6, INPP5D, JAK2, JARID2, KDR, KIT, KITLG, KL, KLF4, 
LAMA3, LCP2, LIF, LYN, MECOM, MYC, MYD88, MYH11, NFKBIA, NOTCH1, PARK7, PDGFB, PECAM1, PIK3R1, PIM1, PLCG1, PNP, 
PTH1R, PTPN11, RARA, RCAN1, SELE, SMO, SOCS3, SPRED2, STAM, STAT4, STAT6, TAC4, TAL1, TCF3, TCF4, TCIRG1, TET2, 




ABL1, ALDH2, CD9, CEBPA, CRIP3, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DKK3, DLL4, EBF1, EFNB1, EFNB2, EGR3, EP300, ETS1, 
ETS2, FES, FLI1, FLT3LG, HOXB3, HOXB4, ICOSLG/LOC102723996, ID1, IL6, INPP5D, JAK2, JARID2, KDR, KIT, KITLG, KL, KLF4, 
LAMA3, LCP2, LIF, LYN, MECOM, MYC, MYD88, MYH11, NFKBIA, NOTCH1, PARK7, PDGFB, PECAM1, PIK3R1, PIM1, PLCG1, PNP, 
PTH1R, PTPN11, RARA, RCAN1, SELE, SMO, SOCS3, SPRED2, STAM, STAT4, STAT6, TAC4, TAL1, TCF3, TCF4, TCIRG1, TET2, 




ABL1, ALDH2, CD9, CEBPA, CRIP3, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DKK3, DLL4, EBF1, EFNB1, EFNB2, EGR3, EP300, ETS1, 
ETS2, FES, FLI1, FLT3LG, HOXB3, HOXB4, ICOSLG/LOC102723996, ID1, IL6, INPP5D, JAK2, JARID2, KDR, KIT, KITLG, KL, KLF4, 
LAMA3, LCP2, LIF, LYN, MECOM, MYC, MYD88, MYH11, NFKBIA, NOTCH1, PARK7, PDGFB, PECAM1, PIK3R1, PIM1, PLCG1, PNP, 
PTH1R, PTPN11, RARA, RCAN1, SELE, SOCS3, STAM, STAT4, STAT6, TAC4, TAL1, TCF3, TCF4, TCIRG1, TET2, TGFB1, THBS2, 




ABL1, ALDH2, CD9, CEBPA, CRIP3, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DKK3, DLL4, EBF1, EFNB1, EFNB2, EGR3, EP300, ETS1, 
ETS2, FES, FLI1, FLT3LG, HOXB3, HOXB4, ICOSLG/LOC102723996, ID1, IL6, INPP5D, JAK2, JARID2, KDR, KIT, KITLG, KL, KLF4, 
LAMA3, LCP2, LIF, LYN, MECOM, MYC, MYD88, MYH11, NFKBIA, NOTCH1, PARK7, PDGFB, PECAM1, PIK3R1, PIM1, PLCG1, PNP, 
PTH1R, PTPN11, RARA, RCAN1, SELE, SOCS3, STAM, STAT4, STAT6, TAC4, TAL1, TCF3, TCF4, TCIRG1, TET2, TGFB1, THBS2, 




ABL1, ALDH2, CD9, CEBPA, CRIP3, CSF1, CSF3R, CXCL12, CXCL8, CXCR4, DKK3, DLL4, EBF1, EFNB1, EFNB2, EGR3, EP300, ETS1, 
ETS2, FES, FLI1, FLT3LG, HOXB3, HOXB4, ICOSLG/LOC102723996, ID1, IL6, INPP5D, JAK2, JARID2, KDR, KIT, KITLG, KL, KLF4, 
LAMA3, LCP2, LIF, LYN, MECOM, MYC, MYD88, MYH11, NFKBIA, NOTCH1, PARK7, PDGFB, PECAM1, PIK3R1, PIM1, PLCG1, PNP, 
PTH1R, PTPN11, RARA, RCAN1, SELE, SOCS3, STAM, STAT4, STAT6, TAC4, TAL1, TCF3, TCF4, TCIRG1, TET2, TGFB1, THBS2, 




ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ADA, AKIRIN2, AKT3, ALDH2, APOB, BCL3, C1QA, CBFA2T3, CBS/CBSL, CCL11, CCL2, CD200, 
CD38, CD40, CD83, CDH13, CEBPA, CHST1, CMKLR1, CRIP3, CSF1, CSF3R, CX3CL1, CXCL12, CXCL2, CXCL8, CXCR4, CYP27A1, 
DDR1, DKK3, DLL1, DLL4, DNMT1, DOCK8, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, ELMO1, EP300, ETS1, ETS2, FABP5, 
FANCC, FES, FLI1, FLT1, FLT3LG, FLT4, GATA2, GATA3, GCNT1, GNRH1, GSTZ1, HBEGF, ICAM1, ICOSLG/LOC102723996, ID1, ID2, 
ID3, IDO1, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF6, ITGA6, ITPKB, JAK2, JARID2, KIT, 
KITLG, KL, KLF3, KLF4, L3MBTL3, LAMA3, LCP2, LDLR, LIF, LYN, MALT1, MERTK, MIF, MPZ, MYC, MYD88, MYH11, NDFIP1, NEDD9, 
NEIL2, NFAT5, NFKB2, NFKBIA, NGF, NOD2, NOTCH1, NOTCH3, NRTN, NTRK1, PDCD1LG2, PECAM1, PIK3R1, PIM1, PLAU, PLCE1, 
PLCG2, PLSCR1, PNP, PPP2CA, PRDM1, PRMT7, PRNP, PTGES, PTPN11, RARA, REL, S100A8, S100A9, SELE, SERPINB6, SGPL1, 
SH2D3C, SIPA1, SMAD3, SMO, SNCA, SOCS3, SOD1, STAM, STAT4, STAT6, TAC4, TAL1, TBXA2R, TCF3, TCF4, TEK, TET2, TF, 
TGFB1, THBD, THPO, TLR4, TNF, TNFAIP3, TNFRSF11B, TNFRSF21, TNFSF10, VAV2, VIP, VTN, XRCC6, ZFP36 
quantity of 
leukocytes 
ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ADA, AKIRIN2, AKT3, ALDH2, APOB, BCL3, C1QA, CBFA2T3, CBS/CBSL, CCL11, CCL2, CD200, 
CD38, CD40, CD83, CDH13, CEBPA, CHST1, CMKLR1, CRIP3, CSF1, CSF3R, CX3CL1, CXCL12, CXCL2, CXCL8, CXCR4, CYP27A1, 
DDR1, DKK3, DLL1, DLL4, DNMT1, DOCK8, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, ELMO1, EP300, ETS1, ETS2, FABP5, 
FANCC, FES, FLI1, FLT1, FLT3LG, FLT4, GATA2, GATA3, GCNT1, GNRH1, GSTZ1, HBEGF, ICAM1, ICOSLG/LOC102723996, ID1, ID2, 
ID3, IDO1, IKBKB, IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL34, IL4R, IL6, IL6R, INPP5D, IRF1, IRF6, ITGA6, ITPKB, JAK2, JARID2, KIT, 
KITLG, KL, KLF3, KLF4, L3MBTL3, LAMA3, LCP2, LDLR, LIF, LYN, MALT1, MERTK, MIF, MPZ, MYC, MYD88, MYH11, NDFIP1, NEDD9, 
NEIL2, NFAT5, NFKB2, NFKBIA, NGF, NOD2, NOTCH1, NOTCH3, NRTN, NTRK1, PDCD1LG2, PECAM1, PIK3R1, PIM1, PLAU, PLCE1, 
PLCG2, PLSCR1, PNP, PPP2CA, PRDM1, PRMT7, PRNP, PTGES, PTPN11, RARA, REL, S100A8, S100A9, SELE, SERPINB6, SGPL1, 
SH2D3C, SIPA1, SMAD3, SMO, SNCA, SOCS3, SOD1, STAM, STAT4, STAT6, TAC4, TAL1, TBXA2R, TCF3, TCF4, TEK, TET2, TF, 
TGFB1, THBD, THPO, TLR4, TNF, TNFAIP3, TNFRSF11B, TNFRSF21, TNFSF10, VAV2, VIP, VTN, XRCC6, ZFP36 
quantity of 
leukocytes 
ABCB1, ABCG2, ABL1, AKIRIN2, ALDH1A2, BCL3, CD9, CSF1, CSF3R, CXCL12, CXCR4, DKK3, DLL1, EP300, ETS1, FANCC, FES, FLI1, 
FLT3LG, GATA2, GATA3, ICOSLG/LOC102723996, IL33, IL6, INPP5D, KITLG, MALT1, MGMT, MYD88, NEDD9, NFKB2, PECAM1, 





ABCB1, ABCG2, ABL1, AKIRIN2, ALDH1A2, BCL3, CD9, CSF1, CSF3R, CXCL12, CXCR4, DKK3, DLL1, EP300, ETS1, FANCC, FES, FLI1, 
FLT3LG, GATA2, GATA3, ICOSLG/LOC102723996, IL33, IL6, INPP5D, KITLG, MALT1, MGMT, MYD88, NEDD9, NFKB2, PECAM1, 





ABCB1, ABL1, ACAT1, ADA, APOB, C1QA, CBFA2T3, CBS/CBSL, CCL2, CD200, CD40, CD83, CDH13, CEBPA, CSF1, CSF3R, CX3CL1, 
CXCL8, DDR1, ELMO1, FLI1, FLT3LG, FLT4, GATA2, GCNT1, HBEGF, ICAM1, ID2, IDO1, IKBKB, IL15RA, IL1R1, IL33, IL34, IL4R, IL6, 
INPP5D, IRF1, IRF6, JAK2, JARID2, KIT, KITLG, LDLR, LIF, LYN, MIF, MPZ, MYD88, NDFIP1, NEIL2, NFKB2, NFKBIA, NGF, NRTN, 
PIK3R1, PLAU, PLCE1, PLSCR1, PPP2CA, PTGES, S100A8, S100A9, SELE, SMAD3, SOCS3, STAT4, STAT6, TAL1, TEK, TF, TGFB1, 
THBD, TLR4, TNF, TNFAIP3, TNFRSF11B, TNFSF10, VTN 
quantity of 
phagocytes 
ABCB1, ABL1, ACAT1, ADA, APOB, C1QA, CBFA2T3, CBS/CBSL, CCL2, CD200, CD40, CD83, CDH13, CEBPA, CSF1, CSF3R, CX3CL1, 
CXCL8, DDR1, ELMO1, FLI1, FLT3LG, FLT4, GATA2, GCNT1, HBEGF, ICAM1, ID2, IDO1, IKBKB, IL15RA, IL1R1, IL33, IL34, IL4R, IL6, 
INPP5D, IRF1, IRF6, JAK2, JARID2, KIT, KITLG, LDLR, LIF, LYN, MIF, MPZ, MYD88, NDFIP1, NEIL2, NFKB2, NFKBIA, NGF, NRTN, 
PIK3R1, PLAU, PLCE1, PLSCR1, PPP2CA, PTGES, S100A8, S100A9, SELE, SMAD3, SOCS3, STAT4, STAT6, TAL1, TEK, TF, TGFB1, 






ABCB1, ABL1, ACAT1, ADA, APOB, C1QA, CBFA2T3, CBS/CBSL, CCL2, CD200, CD40, CD83, CDH13, CEBPA, CSF1, CSF3R, CX3CL1, 
CXCL8, DDR1, ELMO1, FLI1, FLT3LG, FLT4, GATA2, GCNT1, HBEGF, ICAM1, ID2, IDO1, IKBKB, IL15RA, IL1R1, IL33, IL34, IL4R, IL6, 
INPP5D, IRF1, IRF6, JAK2, JARID2, KIT, KITLG, LDLR, LIF, LYN, MIF, MPZ, MYD88, NDFIP1, NEIL2, NFKB2, NFKBIA, NGF, NRTN, 
PIK3R1, PLAU, PLCE1, PLSCR1, PPP2CA, PTGES, S100A8, S100A9, SELE, SMAD3, SOCS3, STAT4, STAT6, TAL1, TEK, TF, TGFB1, 
THBD, TLR4, TNF, TNFAIP3, TNFRSF11B, TNFSF10, VTN 
quantity of 
phagocytes 
ACKR1, ANXA1, APOB, BCL3, CCL11, CCL2, CD200, CD40, CD93, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYP1B1, DDX58, DPP4, EDN1, EGR1, ENTPD1, ETS1, FABP5, FCGR3A/FCGR3B, FGR, FLT1, FLT3LG, FUT8, GCNT1, GLRX, 
ICAM1, IDO1, IKBKB, IL15RA, IL1R1, IL33, IL6, IL6R, IRF6, IRF7, KDR, KITLG, LAMTOR2, LIF, LRRK2, LTF, LYN, LYZ, MAP3K8, MIF, 
MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, ORMDL3, PECAM1, PELI1, PIK3R1, PLGRKT, PREX1, PTX3, 
RARRES2, RCAN1, S100A8, S1PR1, S1PR2, SELE, SERPINE1, SFRP1, SGPL1, SLIT2, SMAD3, SNCA, STAT6, TFPI, TGFB1, THBS2, 
TLR4, TLR5, TNC, TNF, TNFRSF10A, UCP2, VAV2, VIP 
recruitment of 
blood cells 
ACKR1, ANXA1, APOB, BCL3, CCL11, CCL2, CD200, CD40, CD93, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYP1B1, DDX58, DPP4, EDN1, EGR1, ENTPD1, ETS1, FABP5, FCGR3A/FCGR3B, FGR, FLT1, FLT3LG, FUT8, GCNT1, GLRX, 
ICAM1, IDO1, IKBKB, IL15RA, IL1R1, IL33, IL6, IL6R, IRF6, IRF7, KDR, KITLG, LAMTOR2, LIF, LRRK2, LTF, LYN, LYZ, MAP3K8, MIF, 
MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, ORMDL3, PECAM1, PELI1, PIK3R1, PLGRKT, PREX1, PTX3, 
RARRES2, RCAN1, S100A8, S1PR1, S1PR2, SELE, SERPINE1, SFRP1, SGPL1, SLIT2, SMAD3, SNCA, STAT6, TFPI, TGFB1, THBS2, 
TLR4, TLR5, TNC, TNF, TNFRSF10A, UCP2, VAV2, VIP 
recruitment of 
blood cells 
ACKR1, ANXA1, APOB, BCL3, CCL11, CCL2, CD200, CD40, CD93, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYP1B1, DDX58, DPP4, EDN1, EFNB2, EGFR, EGR1, ENG, ENTPD1, ETS1, FABP5, FCGR3A/FCGR3B, FGR, FLT1, FLT3LG, 
FUT8, GCNT1, GLRX, HAND1, ICAM1, IDO1, IKBKB, IL15RA, IL1R1, IL33, IL6, IL6R, IRF6, IRF7, KDR, KITLG, LAMTOR2, LIF, LRRK2, 
LTF, LYN, LYZ, MAP3K8, MIF, MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, ORMDL3, PDGFB, PDGFRB, PECAM1, 
PELI1, PIK3R1, PLGRKT, PREX1, PTX3, RARRES2, RCAN1, S100A8, S1PR1, S1PR2, SELE, SERPINE1, SFRP1, SGPL1, SLIT2, SMAD3, 
SNCA, SOD3, STAT6, TEK, TFPI, TGFB1, THBS2, TLR4, TLR5, TNC, TNF, TNFRSF10A, UCP2, VAV2, VIP 
recruitment of 
cells 
ACKR1, ANXA1, APOB, BCL3, CCL11, CCL2, CD200, CD40, CD93, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYP1B1, DDX58, DPP4, EDN1, EFNB2, EGFR, EGR1, ENG, ENTPD1, ETS1, FABP5, FCGR3A/FCGR3B, FGR, FLT1, FLT3LG, 
FUT8, GCNT1, GLRX, HAND1, ICAM1, IDO1, IKBKB, IL15RA, IL1R1, IL33, IL6, IL6R, IRF6, IRF7, KDR, KITLG, LAMTOR2, LIF, LRRK2, 
LTF, LYN, LYZ, MAP3K8, MIF, MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, ORMDL3, PDGFB, PDGFRB, PECAM1, 
PELI1, PIK3R1, PLGRKT, PREX1, PTX3, RARRES2, RCAN1, S100A8, S1PR1, S1PR2, SELE, SERPINE1, SFRP1, SGPL1, SLIT2, SMAD3, 
SNCA, SOD3, STAT6, TEK, TFPI, TGFB1, THBS2, TLR4, TLR5, TNC, TNF, TNFRSF10A, UCP2, VAV2, VIP 
recruitment of 
cells 
ACKR1, ANXA1, APOB, BCL3, CCL11, CCL2, CD200, CD40, CD93, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYP1B1, DDX58, DPP4, EDN1, EGR1, ETS1, FABP5, FCGR3A/FCGR3B, FGR, FLT1, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, 
IDO1, IKBKB, IL15RA, IL1R1, IL33, IL6, IL6R, IRF6, IRF7, KDR, KITLG, LAMTOR2, LIF, LRRK2, LTF, LYN, LYZ, MAP3K8, MIF, MYD88, 
MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, ORMDL3, PECAM1, PELI1, PIK3R1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, S1PR2, SELE, SERPINE1, SFRP1, SGPL1, SLIT2, SMAD3, SNCA, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, 
TNC, TNF, TNFRSF10A, UCP2, VAV2, VIP 
recruitment of 
leukocytes 
ACKR1, ANXA1, APOB, BCL3, CCL11, CCL2, CD200, CD40, CD93, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYP1B1, DDX58, DPP4, EDN1, EGR1, ETS1, FABP5, FCGR3A/FCGR3B, FGR, FLT1, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, 
IDO1, IKBKB, IL15RA, IL1R1, IL33, IL6, IL6R, IRF6, IRF7, KDR, KITLG, LAMTOR2, LIF, LRRK2, LTF, LYN, LYZ, MAP3K8, MIF, MYD88, 
MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, ORMDL3, PECAM1, PELI1, PIK3R1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, S1PR2, SELE, SERPINE1, SFRP1, SGPL1, SLIT2, SMAD3, SNCA, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, 
TNC, TNF, TNFRSF10A, UCP2, VAV2, VIP 
recruitment of 
leukocytes 
ACKR1, ANXA1, APOB, BCL3, CCL11, CCL2, CD200, CD40, CD93, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYP1B1, DDX58, DPP4, EDN1, EGR1, ETS1, FABP5, FCGR3A/FCGR3B, FGR, FLT1, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, 
IDO1, IKBKB, IL15RA, IL1R1, IL33, IL6, IL6R, IRF6, IRF7, KDR, KITLG, LAMTOR2, LIF, LRRK2, LTF, LYN, LYZ, MAP3K8, MIF, MYD88, 
MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, ORMDL3, PECAM1, PELI1, PIK3R1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, S1PR2, SELE, SERPINE1, SFRP1, SGPL1, SLIT2, SMAD3, SNCA, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, 
TNC, TNF, TNFRSF10A, UCP2, VAV2, VIP 
recruitment of 
leukocytes 
ACKR1, ANXA1, APOB, BCL3, CCL11, CCL2, CD200, CD40, CD93, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, 
CXCR4, CYP1B1, DDX58, DPP4, EDN1, EGR1, ETS1, FABP5, FCGR3A/FCGR3B, FGR, FLT1, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, 
IDO1, IKBKB, IL15RA, IL1R1, IL33, IL6, IL6R, IRF6, IRF7, KDR, KITLG, LAMTOR2, LIF, LRRK2, LTF, LYN, LYZ, MAP3K8, MIF, MYD88, 
MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, ORMDL3, PECAM1, PELI1, PIK3R1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, S1PR2, SELE, SERPINE1, SFRP1, SGPL1, SLIT2, SMAD3, SNCA, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, 
TNC, TNF, TNFRSF10A, UCP2, VAV2, VIP 
recruitment of 
leukocytes 
ACKR1, ANXA1, APOB, BCL3, CCL2, CD40, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CYP1B1, EDN1, ETS1, 
FCGR3A/FCGR3B, FGR, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, IDO1, IKBKB, IL1R1, IL33, IL6, IL6R, IRF6, KDR, LAMTOR2, LIF, LTF, 
LYN, LYZ, MAP3K8, MIF, MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, PECAM1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, SELE, SERPINE1, SFRP1, SLIT2, SMAD3, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, TNF, UCP2, VAV2, VIP 
recruitment of 
phagocytes 
ACKR1, ANXA1, APOB, BCL3, CCL2, CD40, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CYP1B1, EDN1, ETS1, 
FCGR3A/FCGR3B, FGR, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, IDO1, IKBKB, IL1R1, IL33, IL6, IL6R, IRF6, KDR, LAMTOR2, LIF, LTF, 
LYN, LYZ, MAP3K8, MIF, MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, PECAM1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, SELE, SERPINE1, SFRP1, SLIT2, SMAD3, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, TNF, UCP2, VAV2, VIP 
recruitment of 
phagocytes 
ACKR1, ANXA1, APOB, BCL3, CCL2, CD40, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CYP1B1, EDN1, ETS1, 
FCGR3A/FCGR3B, FGR, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, IDO1, IKBKB, IL1R1, IL33, IL6, IL6R, IRF6, KDR, LAMTOR2, LIF, LTF, 
LYN, LYZ, MAP3K8, MIF, MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, PECAM1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, SELE, SERPINE1, SFRP1, SLIT2, SMAD3, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, TNF, UCP2, VAV2, VIP 
recruitment of 
phagocytes 
ACKR1, ANXA1, APOB, BCL3, CCL2, CD40, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CYP1B1, EDN1, ETS1, 
FCGR3A/FCGR3B, FGR, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, IDO1, IKBKB, IL1R1, IL33, IL6, IL6R, IRF6, KDR, LAMTOR2, LIF, LTF, 
LYN, LYZ, MAP3K8, MIF, MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, PECAM1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, SELE, SERPINE1, SFRP1, SLIT2, SMAD3, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, TNF, UCP2, VAV2, VIP 
recruitment of 
phagocytes 
ACKR1, ANXA1, APOB, BCL3, CCL2, CD40, CLU, CSF1, CX3CL1, CXCL1, CXCL12, CXCL2, CXCL3, CXCL8, CYP1B1, EDN1, ETS1, 
FCGR3A/FCGR3B, FGR, FLT3LG, FUT8, GCNT1, GLRX, ICAM1, IDO1, IKBKB, IL1R1, IL33, IL6, IL6R, IRF6, KDR, LAMTOR2, LIF, LTF, 
LYN, LYZ, MAP3K8, MIF, MYD88, MYO9B, NEIL2, NFKBIA, NOD2, NOS3, NOTCH1, NTN1, PECAM1, PLGRKT, PREX1, PTX3, RARRES2, 
RCAN1, S100A8, S1PR1, SELE, SERPINE1, SFRP1, SLIT2, SMAD3, STAT6, TFPI, TGFB1, THBS2, TLR4, TLR5, TNF, UCP2, VAV2, VIP 
recruitment of 
phagocytes 
ABL1, ADRA2B, ADRA2C, DDR2, EGFR, EPHA2, FLT1, FLT4, IL6, KDR, KIT, MAPK11, NTRK1, PDE5A, PDGFRA, PDGFRB, RET, SLIT2, 
TEK, UTRN rectum cancer 
ABL1, ADRA2B, ADRA2C, DDR2, EGFR, EPHA2, FLT1, FLT4, IL6, KDR, KIT, MAPK11, NTRK1, PDE5A, PDGFRA, PDGFRB, RET, SLIT2, 
TEK, UTRN rectum cancer 
ABL1, ADRA2B, ADRA2C, DDR2, EGFR, EPHA2, FLT1, FLT4, IL6, KDR, KIT, MAPK11, NTRK1, PDE5A, PDGFRA, PDGFRB, RET, SLIT2, 
TEK, UTRN rectum cancer 
ABL1, ADRA2B, ADRA2C, COPS2, DDR2, EGFR, EPHA2, FLT1, FLT4, IL6, KDR, KIT, MAPK11, NTRK1, PDE5A, PDGFRA, PDGFRB, 
PDPN, PLCE1, RET, SLIT2, TEK, UTRN rectum tumor 
ABL1, ADRA2B, ADRA2C, COPS2, DDR2, EGFR, EPHA2, FLT1, FLT4, IL6, KDR, KIT, MAPK11, NTRK1, PDE5A, PDGFRA, PDGFRB, 
PDPN, PLCE1, RET, SLIT2, TEK, UTRN rectum tumor 
ABL1, ADRA2B, ADRA2C, COPS2, DDR2, EGFR, EPHA2, FLT1, FLT4, IL6, KDR, KIT, MAPK11, NTRK1, PDE5A, PDGFRA, PDGFRB, 
PDPN, PLCE1, RET, SLIT2, TEK, UTRN rectum tumor 
ABCB1, ABL1, ADA, ADORA1, AR, ATIC, BIRC3, CXCR4, DDR1, DDR2, DNMT1, EGFR, EPHA2, ERBB4, ERCC2, ESR1, ESRRG, FDFT1, 
FGFR3, FGFR4, FLT1, FLT4, FPGS, GGPS1, HDAC6, HDAC7, IL2RB, KDR, KIT, LOC102724428/SIK1, LYN, MAPK11, MST1R, MYC, 
MYD88, NFKBIA, NOTCH1, NTRK1, PDGFRA, PDGFRB, POLB, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, RARA, RET, RRAS2, RRM1, 




ABCB1, ABL1, ADA, ADORA1, AR, ATIC, BIRC3, CXCR4, DDR1, DDR2, DNMT1, EGFR, EPHA2, ERBB4, ERCC2, ESR1, ESRRG, FDFT1, 
FGFR3, FGFR4, FLT1, FLT4, FPGS, GGPS1, HDAC6, HDAC7, IL2RB, KDR, KIT, LOC102724428/SIK1, LYN, MAPK11, MST1R, MYC, 
MYD88, NFKBIA, NOTCH1, NTRK1, PDGFRA, PDGFRB, POLB, PSMB1, PSMB2, PSMD1, PSMD2, PTGS1, RARA, RET, RRAS2, RRM1, 
SMO, SRC, TEK, TNC, TUBA4A, TUBA8, TUBB4B, TXNRD1, YES1 recurrent cancer 
ABL1, DDR1, DDR2, EGFR, FLT1, FLT4, KDR, KIT, PDGFRA, PDGFRB, RET 
recurrent 
chordoma 
ABL1, DDR1, DDR2, EGFR, FLT1, FLT4, KDR, KIT, PDGFRA, PDGFRB, RET 
recurrent 
chordoma 
ABL1, DDR1, DDR2, EGFR, FLT1, FLT4, KDR, KIT, PDGFRA, PDGFRB, RET 
recurrent 
chordoma 
ABL1, DDR1, DDR2, EGFR, FLT1, FLT4, KDR, KIT, PDGFRA, PDGFRB, RET 
recurrent 
chordoma 
ABCB1, ABL1, ADA, ADORA1, ATIC, BIRC3, DDR1, DDR2, DNMT1, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, NFKBIA, 





ABCB1, ABL1, ADA, ADORA1, ATIC, BIRC3, DDR1, DDR2, DNMT1, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, NFKBIA, 





ABCB1, ABL1, ADA, ADORA1, ATIC, BIRC3, DDR1, DDR2, DNMT1, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, NFKBIA, 





ABCB1, ABL1, ADA, ADORA1, ATIC, BIRC3, DDR1, DDR2, DNMT1, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, NFKBIA, 





ABCB1, ABL1, ADA, ADORA1, BIRC3, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, NOTCH1, PDGFRA, PDGFRB, POLB, RARA, RET, 
RRM1, SRC, TEK, TUBA4A, TUBA8, TUBB4B, TXNRD1, YES1 recurrent leukemia 
ABCB1, ABL1, ADA, ADORA1, BIRC3, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, NOTCH1, PDGFRA, PDGFRB, POLB, RARA, RET, 
RRM1, SRC, TEK, TUBA4A, TUBA8, TUBB4B, TXNRD1, YES1 recurrent leukemia 
ABCB1, ABL1, ADA, ADORA1, BIRC3, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, NOTCH1, PDGFRA, PDGFRB, POLB, RARA, RET, 
RRM1, SRC, TEK, TUBA4A, TUBA8, TUBB4B, TXNRD1, YES1 recurrent leukemia 
ABCB1, ABL1, ADA, ADORA1, BIRC3, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, NOTCH1, PDGFRA, PDGFRB, POLB, RARA, RET, 
RRM1, SRC, TEK, TUBA4A, TUBA8, TUBB4B, TXNRD1, YES1 recurrent leukemia 
ABL1, ADORA1, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, TEK, TXNRD1, YES1 
refractory acute 
leukemia 
ABL1, ADORA1, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, TEK, TXNRD1, YES1 
refractory acute 
leukemia 
ABL1, ADORA1, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, TEK, TXNRD1, YES1 
refractory acute 
leukemia 
ABL1, ADORA1, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, TEK, TXNRD1, YES1 
refractory acute 
leukemia 
















ABL1, ADA, ADORA1, CSF3R, CXCR4, DDR1, DDR2, DNMT1, EPHA2, FGR, FPGS, HDAC6, HDAC7, KIT, LYN, MAP4K5, MYC, MYD88, 




ABL1, ADA, ADORA1, CSF3R, CXCR4, DDR1, DDR2, DNMT1, EPHA2, FGR, FPGS, HDAC6, HDAC7, KIT, LYN, MAP4K5, MYC, MYD88, 




ABL1, ADA, ADORA1, CSF3R, CXCR4, DDR1, DDR2, DNMT1, EPHA2, FGR, FPGS, HDAC6, HDAC7, KIT, LYN, MAP4K5, MYC, MYD88, 




ABL1, ADA, ADORA1, CSF3R, CXCR4, DDR1, DDR2, DNMT1, EPHA2, FGR, FPGS, HDAC6, HDAC7, KIT, LYN, MAP4K5, MYC, MYD88, 




ABL1, ADA, ADORA1, DDR1, DDR2, DNMT1, EPHA2, FGR, KIT, LYN, MAP4K5, NOTCH1, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, 
SRC, TEK, TXNRD1, YES1 
refractory 
leukemia 
ABL1, ADA, ADORA1, DDR1, DDR2, DNMT1, EPHA2, FGR, KIT, LYN, MAP4K5, NOTCH1, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, 
SRC, TEK, TXNRD1, YES1 
refractory 
leukemia 
ABL1, ADA, ADORA1, DDR1, DDR2, DNMT1, EPHA2, FGR, KIT, LYN, MAP4K5, NOTCH1, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, 
SRC, TEK, TXNRD1, YES1 
refractory 
leukemia 
ABL1, ADA, ADORA1, DDR1, DDR2, DNMT1, EPHA2, FGR, KIT, LYN, MAP4K5, NOTCH1, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, 
SRC, TEK, TXNRD1, YES1 
refractory 
leukemia 
ABL1, ADA, ADORA1, DDR1, DDR2, DNMT1, EPHA2, FGR, FPGS, HDAC6, HDAC7, KIT, LYN, MAP4K5, MYC, NOTCH1, PDGFRA, 





ABL1, ADA, ADORA1, DDR1, DDR2, DNMT1, EPHA2, FGR, FPGS, HDAC6, HDAC7, KIT, LYN, MAP4K5, MYC, NOTCH1, PDGFRA, 





ABL1, ADA, ADORA1, DDR1, DDR2, DNMT1, EPHA2, FGR, FPGS, HDAC6, HDAC7, KIT, LYN, MAP4K5, MYC, NOTCH1, PDGFRA, 





ABL1, ADA, ADORA1, DDR1, DDR2, DNMT1, EPHA2, FGR, FPGS, HDAC6, HDAC7, KIT, LYN, MAP4K5, MYC, NOTCH1, PDGFRA, 








ABL1, AR, DDR2, EGFR, EPHA2, FGFR3, FGFR4, FLT1, FLT4, FPGS, HDAC6, HDAC7, KDR, KIT, KLF6, MAPK11, MYC, NTRK1, 




ABL1, AR, DDR2, EGFR, EPHA2, FGFR3, FGFR4, FLT1, FLT4, FPGS, HDAC6, HDAC7, KDR, KIT, KLF6, MAPK11, MYC, NTRK1, 




ABL1, ADA, ADORA1, AR, CSF3R, CXCR4, DDR1, DDR2, DNMT1, EGFR, EPHA2, FGFR3, FGFR4, FGR, FLT1, FLT4, FPGS, HDAC6, 
HDAC7, KDR, KIT, KLF6, LYN, MAP4K5, MAPK11, MYC, MYD88, NOTCH1, NTRK1, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, 
TEK, TXNRD1, YES1 
refractory 
malignant tumor 
ABL1, ADA, ADORA1, AR, CSF3R, CXCR4, DDR1, DDR2, DNMT1, EGFR, EPHA2, FGFR3, FGFR4, FGR, FLT1, FLT4, FPGS, HDAC6, 
HDAC7, KDR, KIT, KLF6, LYN, MAP4K5, MAPK11, MYC, MYD88, NOTCH1, NTRK1, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, 
TEK, TXNRD1, YES1 
refractory 
malignant tumor 
ABL1, DDR2, EPHA2, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, NTRK1, PDGFRA, PDGFRB, RET, TEK 
refractory 
metastasis 
ABL1, DDR2, EPHA2, FGFR3, FGFR4, FLT1, FLT4, KDR, KIT, MAPK11, NTRK1, PDGFRA, PDGFRB, RET, TEK 
refractory 
metastasis 












































ABCB1, ABL1, ADORA1, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, TEK, TUBA4A, 
TUBA8, TUBB4B, TXNRD1, YES1 
relapsed acute 
leukemia 
ABCB1, ABL1, ADORA1, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, TEK, TUBA4A, 
TUBA8, TUBB4B, TXNRD1, YES1 
relapsed acute 
leukemia 
ABCB1, ABL1, ADORA1, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, TEK, TUBA4A, 
TUBA8, TUBB4B, TXNRD1, YES1 
relapsed acute 
leukemia 
ABCB1, ABL1, ADORA1, DDR1, DDR2, DNMT1, EPHA2, KIT, LYN, PDGFRA, PDGFRB, POLB, RARA, RET, RRM1, SRC, TEK, TUBA4A, 
TUBA8, TUBB4B, TXNRD1, YES1 
relapsed acute 
leukemia 
ABL1, DDR2, EPHA2, ERCC2, FLT1, FLT4, KDR, KIT, MAPK11, NTRK1, PDGFRA, PDGFRB, RET, TEK, TNC 
relapsed 
colorectal cancer 
ABL1, DDR2, EPHA2, ERCC2, FLT1, FLT4, KDR, KIT, MAPK11, NTRK1, PDGFRA, PDGFRB, RET, TEK, TNC 
relapsed 
colorectal cancer 
ABL1, DDR2, EPHA2, ERCC2, FLT1, FLT4, KDR, KIT, MAPK11, NTRK1, PDGFRA, PDGFRB, RET, TEK, TNC 
relapsed 
colorectal cancer 
ABCB1, ABL1, ADA, ADORA1, BIRC3, CXCR4, DDR1, DDR2, DNMT1, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, MYD88, 





ABCB1, ABL1, ADA, ADORA1, BIRC3, CXCR4, DDR1, DDR2, DNMT1, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, MYD88, 





ABCB1, ABL1, ADA, ADORA1, BIRC3, CXCR4, DDR1, DDR2, DNMT1, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, MYD88, 





ABCB1, ABL1, ADA, ADORA1, BIRC3, CXCR4, DDR1, DDR2, DNMT1, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, MYD88, 





ABL1, ADA, ADORA1, BIRC3, DDR1, DDR2, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, NFKBIA, NOTCH1, PDGFRA, 





ABL1, ADA, ADORA1, BIRC3, DDR1, DDR2, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, NFKBIA, NOTCH1, PDGFRA, 





ABL1, ADA, ADORA1, BIRC3, DDR1, DDR2, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, NFKBIA, NOTCH1, PDGFRA, 








ABL1, ADA, ADORA1, BIRC3, DDR1, DDR2, EPHA2, FPGS, HDAC6, HDAC7, IL2RB, KIT, LYN, MYC, NFKBIA, NOTCH1, PDGFRA, 





























ABL1, ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD34, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, 
CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, 
FLT4, GABARAPL2, GABRA4, GABRD, GGPS1, HAGH, HCLS1, HIBCH, HIST1H1C, IFIT3, IFITM1, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, 
KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, 
NOTCH1, NPIPB3 (includes others), PCDH1, PDGFRA, PDGFRB, PIK3R1, PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, 
PTPN11, RASSF1, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, TET2, THBD, THRB, TIMP2, TLR4, 
TLX1, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UTRN, VEGFC, WT1, WT1-AS, XK, YBX3, ZFP36L2 renal cancer 
ABL1, ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD34, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, 
CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, 
FLT4, GABARAPL2, GABRA4, GABRD, GGPS1, HAGH, HCLS1, HIBCH, HIST1H1C, IFIT3, IFITM1, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, 
KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, 
NOTCH1, NPIPB3 (includes others), PCDH1, PDGFRA, PDGFRB, PIK3R1, PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, 
PTPN11, RASSF1, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, TET2, THBD, THRB, TIMP2, TLR4, 
TLX1, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UTRN, VEGFC, WT1, WT1-AS, XK, YBX3, ZFP36L2 renal cancer 
ABL1, ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD34, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, 
CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, 
FLT4, GABARAPL2, GABRA4, GABRD, GGPS1, HAGH, HCLS1, HIBCH, HIST1H1C, IFIT3, IFITM1, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, 
KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, 
NOTCH1, NPIPB3 (includes others), PCDH1, PDGFRA, PDGFRB, PIK3R1, PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, 
PTPN11, RASSF1, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, TET2, THBD, THRB, TIMP2, TLR4, 
TLX1, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UTRN, VEGFC, WT1, WT1-AS, XK, YBX3, ZFP36L2 renal cancer 
ABL1, ACAT1, ADAMTS9, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD34, CD9, CEBPA, CLU, COPS2, CRIPAK, 
CTNNAL1, CXCL2, CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, EPAS1, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, 
FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GGPS1, GNAQ, GPR4, HAGH, HCLS1, HIBCH, HIST1H1C, IFIT3, 
IFITM1, IL1R1, IL2RB, IL6, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, 
MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PCDH1, PDGFRA, PDGFRB, PIK3R1, 
PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, PTPN11, RASSF1, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, 
SNRPG, TCEB1, TEK, TET2, THBD, THRB, TIMP2, TLR4, TLX1, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UTRN, VEGFC, WT1, WT1-
AS, XK, YBX3, ZFP36L2 
Renal Cancer and 
Tumors 
ABL1, ACAT1, ADAMTS9, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD34, CD9, CEBPA, CLU, COPS2, CRIPAK, 
CTNNAL1, CXCL2, CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, EPAS1, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, 
FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GGPS1, GNAQ, GPR4, HAGH, HCLS1, HIBCH, HIST1H1C, IFIT3, 
IFITM1, IL1R1, IL2RB, IL6, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, 
MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PCDH1, PDGFRA, PDGFRB, PIK3R1, 
PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, PTPN11, RASSF1, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, 
SNRPG, TCEB1, TEK, TET2, THBD, THRB, TIMP2, TLR4, TLX1, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UTRN, VEGFC, WT1, WT1-
AS, XK, YBX3, ZFP36L2 
Renal Cancer and 
Tumors 
ABL1, ACAT1, ADAMTS9, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD34, CD9, CEBPA, CLU, COPS2, CRIPAK, 
CTNNAL1, CXCL2, CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, EPAS1, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, 
FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GGPS1, GNAQ, GPR4, HAGH, HCLS1, HIBCH, HIST1H1C, IFIT3, 
IFITM1, IL1R1, IL2RB, IL6, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, 
MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PCDH1, PDGFRA, PDGFRB, PIK3R1, 
PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, PTPN11, RASSF1, REL, RET, RGN, RRM1, SCD, SFRP1, SIAH2, SMAD7, 
SNRPG, TCEB1, TEK, TET2, THBD, THRB, TIMP2, TLR4, TLX1, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UTRN, VEGFC, WT1, WT1-
AS, XK, YBX3, ZFP36L2 
Renal Cancer and 
Tumors 
ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, DNHD1, DUSP6, 
EGFR, EGR3, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, 
GABRD, GGPS1, HAGH, HIST1H1C, IFIT3, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, 
MALAT1, MAP3K1, MECOM, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PDGFRA, PDGFRB, 
PIK3R1, PLAUR, PLIN2, PNP, POSTN, PRDX2, PTPN11, REL, RET, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, TET2, 
THBD, THRB, TIMP2, TLR4, TSHZ3, TSPAN5, WT1, XK, YBX3, ZFP36L2 renal cell cancer 
ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, DNHD1, DUSP6, 
EGFR, EGR3, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, 
GABRD, GGPS1, HAGH, HIST1H1C, IFIT3, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, 
MALAT1, MAP3K1, MECOM, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PDGFRA, PDGFRB, 
PIK3R1, PLAUR, PLIN2, PNP, POSTN, PRDX2, PTPN11, REL, RET, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, TET2, 
THBD, THRB, TIMP2, TLR4, TSHZ3, TSPAN5, WT1, XK, YBX3, ZFP36L2 renal cell cancer 
ACAT1, ADM, ADORA1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD9, CEBPA, CLU, CRIPAK, CTNNAL1, CXCL2, DNHD1, DUSP6, 
EGFR, EGR3, EP300, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, 
GABRD, GGPS1, HAGH, HIST1H1C, IFIT3, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, 
MALAT1, MAP3K1, MECOM, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PDGFRA, PDGFRB, 
PIK3R1, PLAUR, PLIN2, PNP, POSTN, PRDX2, PTPN11, REL, RET, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TCEB1, TEK, TET2, 
THBD, THRB, TIMP2, TLR4, TSHZ3, TSPAN5, WT1, XK, YBX3, ZFP36L2 renal cell cancer 
ABL1, ACAT1, ADAMTS9, ADM, ADORA1, AGTR1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD34, CD9, CEBPA, CLU, COPS2, 
CRIPAK, CTNNAL1, CXCL2, CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, EPAS1, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, 




HIST1H1C, IFIT3, IFITM1, IL1R1, IL2RB, IL6, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, 
MAP3K1, MECOM, MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PCDH1, PDGFRA, 
PDGFRB, PHB, PIK3R1, PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, PTGIS, PTPN11, RASSF1, REL, RET, RGN, 
RRM1, SCD, SFRP1, SIAH2, SMAD3, SMAD7, SNRPG, STC1, TCEB1, TEK, TET2, TGFB1, THBD, THRB, TIMP2, TLR4, TLX1, TSHZ3, 
TSPAN5, TUBA4A, TUBA8, TUBB4B, UTRN, VAV2, VEGFC, WT1, WT1-AS, XK, YBX3, ZFP36L2 
ABL1, ACAT1, ADAMTS9, ADM, ADORA1, AGTR1, AR, BAG1, BASP1, BLVRB, CALCRL, CCL2, CD34, CD9, CEBPA, CLU, COPS2, 
CRIPAK, CTNNAL1, CXCL2, CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, EPAS1, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, 
FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GGPS1, GLIS2, GNAQ, GPR4, HAGH, HCLS1, HIBCH, 
HIST1H1C, IFIT3, IFITM1, IL1R1, IL2RB, IL6, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, 
MAP3K1, MECOM, MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NFKBIA, NOTCH1, NPIPB3 (includes others), PCDH1, PDGFRA, 
PDGFRB, PHB, PIK3R1, PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, PTGIS, PTPN11, RASSF1, REL, RET, RGN, 
RRM1, SCD, SFRP1, SIAH2, SMAD3, SMAD7, SNRPG, STC1, TCEB1, TEK, TET2, TGFB1, THBD, THRB, TIMP2, TLR4, TLX1, TSHZ3, 
TSPAN5, TUBA4A, TUBA8, TUBB4B, UTRN, VAV2, VEGFC, WT1, WT1-AS, XK, YBX3, ZFP36L2 renal lesion 




ABL1, ADAR, ANPEP, ANXA6, ARHGAP21, ATP1A2, ATP6V0C, ATP6V0D1, ATP6V1B2, BCL3, BECN1, BST2, CASP2, CD200, CD38, 
CD40, CDC42BPA, CH25H, CLK1, CSE1L, CXCL12, CXCL8, CXCR4, DBT, DDX58, DDX6, DMAP1, DTX3, DUSP27, EFNB2, EIF2S1, 
ENGASE, EPAS1, ERN1, ESR1, EXOSC5, F11R, FCHO2, FGFR4, GAB1, GBP1, GCLC, GRK5, HDAC6, HTATSF1, IFIH1, IFITM1, IFITM2, 
IL6, IRF1, IRF6, IRF7, IRF9, ISG20, JAK2, KCNJ3, LGALS9, LIFR, LY6E, MAP1LC3A, MAP2K5, MAP3K7CL, MED21, MED27, MX1, MYC, 
MYD88, NCOA3, NFKBIA, NGF, NMI, OAS1, PARK2, PDE8A, PHF2, PIK3R1, PIKFYVE, PIN1, PLAU, PLD2, PLIN3, PLK3, PRDX1, PRDX2, 
PRNP, PSENEN, PSMA1, PSMD14, PSMD2, PTX3, RAB11B, RAB11FIP1, RBM42, RNF150, RSAD2, RUVBL2, S100A8, S100A9, SGCA, 
SGK1, SGPL1, SLIT2, SNRPF, SOCS3, SP110, STAT2, STAT4, STK39, SUMO1, TBL3, TCF3, TFE3, TGFB1, TGFB3, TLR4, TMPO, TNF, 
TNFSF10, TRERF1, TRIM21, TRIM38, TRIM5, TRIM62, TRPV2, UBE2E2, UBE2L6, USE1, USP13, VNN2, XAB2 
replication of RNA 
virus 
ABL1, ADAR, ANPEP, ANXA6, ARHGAP21, ATP1A2, ATP6V0C, ATP6V0D1, ATP6V1B2, BCL3, BECN1, BIRC3, BMP2, BST2, CASP2, 
CCL2, CD200, CD38, CD40, CDC42BPA, CDK2, CH25H, CLK1, CSE1L, CXCL12, CXCL3, CXCL8, CXCR4, DBT, DDX58, DDX6, DMAP1, 
DTX3, DUSP1, DUSP27, EFNB2, EGR1, EIF2S1, ENGASE, EPAS1, ERN1, ESR1, EXOSC5, F11R, FCHO2, FGFR4, GAB1, GBP1, GCLC, 
GRK5, HDAC6, HMGN2, HTATSF1, IFIH1, IFITM1, IFITM2, IL6, IRF1, IRF6, IRF7, IRF9, ISG20, JAK2, KCNJ3, KRT8, LGALS9, LIFR, LY6E, 
MAP1LC3A, MAP2K5, MAP3K7CL, MED21, MED27, MX1, MX2, MYC, MYD88, NCOA3, NFKBIA, NGF, NMI, OAS1, PARK2, PDE8A, PHF2, 
PIK3R1, PIKFYVE, PIN1, PLAU, PLD2, PLIN3, PLK3, PRDX1, PRDX2, PRNP, PSENEN, PSMA1, PSMD14, PSMD2, PTX3, RAB11B, 
RAB11FIP1, RBM42, RNF150, RSAD2, RUVBL2, S100A8, S100A9, SGCA, SGK1, SGPL1, SLIT2, SNRPF, SOCS3, SP110, SPRY2, STAT2, 
STAT4, STK39, SUMO1, TBL3, TCF3, TFE3, TGFB1, TGFB3, TLR4, TMPO, TNF, TNFSF10, TRERF1, TRIM21, TRIM38, TRIM5, TRIM62, 
TRPV2, UBE2E2, UBE2L6, USE1, USP13, VCP, VNN2, XAB2 replication of virus 
ACE, ADA, ADRA2B, ALDH1A2, ANO1, ASAH1, BMP2, BMP4, C11orf73, CCL2, CEBPA, CIC, CXCL12, EBF2, EBF3, EGFR, EP300, 
EPAS1, ERRFI1, EYA1, FGF1, FGF9, FGFR3, FGFR4, FGFRL1, FLT4, FOXF1, FZD2, GAS1, GATA3, GIT1, GLCE, GLI2, HOPX, ID1, KDR, 
LIF, LIPA, MAN2A1, MMP14, MSC, NCAM2, NOS3, NOTCH1, NOTCH3, PCSK5, PDGFB, PDGFRA, PDPN, PTGES, RARA, RARG, 
RDH10, ROR1, SKI, SPRY2, STAT6, TCF21, TEK, TGFB1, TGFB3, TNF, TRAF4, TSHZ3, WT1, ZFPM2 
respiratory system 
development 
ABCB1, ABL1, ACTR10, ADAM15, ADCYAP1R1, ADM, ADORA1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1B1, ALDOC, ANGPTL4, ANPEP, 
ANXA1, APEX1, AR, ATIC, BECN1, BMP2, BTRC, CASP10, CBL, CCL2, CD9, CDH13, CDKN1C, CEBPA, CKB, CKS2, CLU, COL23A1, 
COPS2, COX17, CRIPAK, CSF1, CSF3R, CTNND2, CUL3, CXCL14, CXCL8, CXCR4, CYGB, CYP1B1, DAB2IP, DACT2, DDR1, DLK1, 
DNMT1, DNPH1, DPYD, DUSP6, EDNRB, EGFR, EGR3, EIF2AK1, EIF2S1, ENO1, EP300, EPAS1, EPHA3, EPHB4, ERBB4, ERCC2, 
ESR1, FABP5, FBLN2, FDFT1, FGFR3, FGFR4, FGR, FHIT, FLT1, FLT4, FURIN, FUT8, GABRA4, GABRD, GAS1, GATA3, GGPS1, GNAQ, 
GPI, HDAC6, HIST1H1C, ICAM1, ID1, IGFBP6, IL15RA, IL33, IL4R, IL6, ITGAV, ITGB3, ITGB4, KAT2A, KCNMA1, KDR, KIF1A, KIT, 
KMT2C, KMT2D, KRT8, LAMA3, LDHA, LIFR, LOC102724428/SIK1, LRRK2, LTK, LYN, MAFB, MAGED1, MALAT1, MAP1LC3A, MAP3K1, 
MAP4K5, MECOM, MGMT, MMP14, MST1R, MYC, NDRG1, NEDD9, NOTCH1, NT5E, NUDT1, ODC1, OSMR, PCSK5, PDGFRA, PDGFRB, 
PFKP, PHLPP2, PIK3R1, PLCE1, POU5F1, PPP1R3A, PRDX2, PSMB4, PTGES, PTGIS, PTGS1, PTN, PTPN11, PXN, RABGGTB, RARA, 
RARG, RASSF1, RET, RGN, RRM1, SEC61G, SELE, SERPINE1, SFRP1, SKP1, SLIT2, SMAD3, SMO, SND1, SNRPE, SOX17, SRC, 
STMN3, TBX3, TEK, TET2, TFPI2, TGFB1, THBD, THRB, TLR4, TLX1, TNC, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, 
VEGFC, WBSCR22, WT1, ZFP36 
respiratory system 
tumor 
ABCB1, ABL1, ACTR10, ADAM15, ADCYAP1R1, ADM, ADORA1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1B1, ALDOC, ANGPTL4, ANPEP, 
ANXA1, APEX1, AR, ATIC, BECN1, BMP2, BTRC, CASP10, CBL, CCL2, CD9, CDH13, CDKN1C, CEBPA, CKB, CKS2, CLU, COL23A1, 
COPS2, COX17, CRIPAK, CSF1, CSF3R, CTNND2, CUL3, CXCL14, CXCL8, CXCR4, CYGB, CYP1B1, DAB2IP, DACT2, DDR1, DLK1, 
DNMT1, DNPH1, DPYD, DUSP6, EDNRB, EGFR, EGR3, EIF2AK1, EIF2S1, ENO1, EP300, EPAS1, EPHA3, EPHB4, ERBB4, ERCC2, 
ESR1, FABP5, FBLN2, FDFT1, FGFR3, FGFR4, FGR, FHIT, FLT1, FLT4, FURIN, FUT8, GABRA4, GABRD, GAS1, GATA3, GGPS1, GNAQ, 
GPI, HDAC6, HIST1H1C, ICAM1, ID1, IGFBP6, IL15RA, IL33, IL4R, IL6, ITGAV, ITGB3, ITGB4, KAT2A, KCNMA1, KDR, KIF1A, KIT, 
KMT2C, KMT2D, KRT8, LAMA3, LDHA, LIFR, LOC102724428/SIK1, LRRK2, LTK, LYN, MAFB, MAGED1, MALAT1, MAP1LC3A, MAP3K1, 
MAP4K5, MECOM, MGMT, MMP14, MST1R, MYC, NDRG1, NEDD9, NOTCH1, NT5E, NUDT1, ODC1, OSMR, PCSK5, PDGFRA, PDGFRB, 
PFKP, PHLPP2, PIK3R1, PLCE1, POU5F1, PPP1R3A, PRDX2, PSMB4, PTGES, PTGIS, PTGS1, PTN, PTPN11, PXN, RABGGTB, RARA, 
RARG, RASSF1, RET, RGN, RRM1, SEC61G, SELE, SERPINE1, SFRP1, SKP1, SLIT2, SMAD3, SMO, SND1, SNRPE, SOX17, SRC, 
STMN3, TBX3, TEK, TET2, TFPI2, TGFB1, THBD, THRB, TLR4, TLX1, TNC, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, 
VEGFC, WBSCR22, WT1, ZFP36 
respiratory system 
tumor 
ABCB1, ABL1, ACTR10, ADAM15, ADCYAP1R1, ADM, ADORA1, AIM1, AKAP12, AKR1B1, AKT3, ALDH1B1, ALDOC, ANGPTL4, ANPEP, 
ANXA1, APEX1, AR, ATIC, BECN1, BMP2, BTRC, CASP10, CBL, CCL2, CD9, CDH13, CDKN1C, CEBPA, CKB, CKS2, CLU, COL23A1, 
COPS2, COX17, CRIPAK, CSF1, CSF3R, CTNND2, CUL3, CXCL14, CXCL8, CXCR4, CYGB, CYP1B1, DAB2IP, DACT2, DDR1, DLK1, 
DNMT1, DNPH1, DPYD, DUSP6, EDNRB, EGFR, EGR3, EIF2AK1, EIF2S1, ENO1, EP300, EPAS1, EPHA3, EPHB4, ERBB4, ERCC2, 
ESR1, FABP5, FBLN2, FDFT1, FGFR3, FGFR4, FGR, FHIT, FLT1, FLT4, FURIN, FUT8, GABRA4, GABRD, GAS1, GATA3, GGPS1, GNAQ, 
GPI, HDAC6, HIST1H1C, ICAM1, ID1, IGFBP6, IL15RA, IL33, IL4R, IL6, ITGAV, ITGB3, ITGB4, KAT2A, KCNMA1, KDR, KIF1A, KIT, 
KMT2C, KMT2D, KRT8, LAMA3, LDHA, LIFR, LOC102724428/SIK1, LRRK2, LTK, LYN, MAFB, MAGED1, MALAT1, MAP1LC3A, MAP3K1, 
MAP4K5, MECOM, MGMT, MMP14, MST1R, MYC, NDRG1, NEDD9, NOTCH1, NT5E, NUDT1, ODC1, OSMR, PCSK5, PDGFRA, PDGFRB, 
PFKP, PHLPP2, PIK3R1, PLCE1, POU5F1, PPP1R3A, PRDX2, PSMB4, PTGES, PTGIS, PTGS1, PTN, PTPN11, PXN, RABGGTB, RARA, 
RARG, RASSF1, RET, RGN, RRM1, SEC61G, SELE, SERPINE1, SFRP1, SKP1, SLIT2, SMAD3, SMO, SND1, SNRPE, SOX17, SRC, 
STMN3, TBX3, TEK, TET2, TFPI2, TGFB1, THBD, THRB, TLR4, TLX1, TNC, TNF, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, 
VEGFC, WBSCR22, WT1, ZFP36 
respiratory system 
tumor 
ADGRG1, ADRA2B, ADRA2C, AGPAT4, BEX4, BTN3A1, C14orf2, CLIC3, CLU, COX15, DDX58, DNAJC15, EIF2S1, ENPP2, GPR137B, 
GRK5, HACD1, METTL22, NAIP, NGFRAP1, PDXDC2P, PERP, PTPN13, PTPRN2, RIN3, SLC16A1, ST6GALNAC4, TACO1, TCF4, TIAM1, 
TRIO, TSPAN13, UBE3A, YBX3, ZFP36L1 Rett Syndrome 
ADGRG1, ADRA2B, ADRA2C, AGPAT4, BEX4, BTN3A1, C14orf2, CLIC3, CLU, COX15, DDX58, DNAJC15, EIF2S1, ENPP2, GPR137B, 
GRK5, HACD1, METTL22, NAIP, NGFRAP1, PDXDC2P, PERP, PTPN13, PTPRN2, RIN3, SLC16A1, ST6GALNAC4, TACO1, TCF4, TIAM1, 
TRIO, TSPAN13, UBE3A, YBX3, ZFP36L1 Rett Syndrome 
ADGRG1, ADRA2B, ADRA2C, AGPAT4, BEX4, BTN3A1, C14orf2, CLIC3, CLU, COX15, DDX58, DNAJC15, EIF2S1, ENPP2, GPR137B, 
GRK5, HACD1, METTL22, NAIP, NGFRAP1, PDXDC2P, PERP, PTPN13, PTPRN2, RIN3, SLC16A1, ST6GALNAC4, TACO1, TCF4, TIAM1, 
TRIO, TSPAN13, UBE3A, YBX3, ZFP36L1 Rett Syndrome 
ABCB1, ABCG2, ABL1, ACE, ADA, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADARB1, ADM, ADRA2B, ADRA2C, ALPL, ANXA1, AR, 
ARAP3, ASNS, ATIC, AZGP1, BCL3, BMP1, BMP2, BMP4, BMP5, C14orf2, C1QA, C1QB, CACNA1H, CACNA2D1, CALCRL, CAMK2D, 
CARD8, CASC3, CCL11, CCL2, CD34, CD40, CD83, CDC25B, CDK2, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DCTN1, DDR1, DDR2, DKK3, DNMT1, DPP4, DUSP1, DUSP2, EDN1, EDNRB, EFNB1, EGLN3, 
EGR2, EGR3, EIF1B, ENO1, ENPP2, ERG, ERN1, ESR1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FDFT1, FES, FGFR3, FGR, FLT1, 
FLT3LG, FLT4, FPGS, FURIN, GAB1, GABRA4, GABRD, GATA3, GBP2, GFAP, GGPS1, GNAQ, GNRH1, GPI, GRB10, GSS, HCLS1, 
HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, HSPA5, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, IDE, IDO1, IFIH1, IKBKB, 






LY6E, LYN, LYZ, MAFB, MAOA, MAP2K5, MAP3K8, MAP4K1, MAPK11, MIF, MIPEP, MLLT6, MMP14, MRPS28, MX1, MYD88, NFKBIA, 
NGF, NOD2, NOS3, NR4A2, NTRK1, NUMB, OAS1, PDE5A, PDGFD, PDGFRA, PDGFRB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAU, 
PLAUR, POLB, PPP1R7, PPP2CA, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, PTGIS, PTGS1, PTH1R, PVRL1, PXN, RAB27A, RAB2A, 
RALGDS, RAMP2, RAPH1, RARRES2, RECK, REL, RENBP, RET, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, SCML1, SCN1B, 
SCN2B, SCN4A, SCN4B, SCN7A, SELE, SGK1, SHB, SIL1, SIPA1, SLC1A1, SLC1A3, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, 
STAT4, STAT6, TCF4, TCIRG1, TF, TFPI2, TFRC, TGFB1, THBS2, TIE1, TLR4, TLR5, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF10D, 
TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TRIM21, TSPO, TUBA4A, TUBA8, TUBB4B, UBE2H, UBE2L6, UQCRC2, USP11, 
VARS, VIP, VIPR1, VSIG10, VTN, WNT5B, ZFP36, ZNF331 
ABCB1, ABCG2, ABL1, ACE, ADA, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADARB1, ADM, ADRA2B, ADRA2C, ALPL, ANXA1, AR, 
ARAP3, ASNS, ATIC, AZGP1, BCL3, BMP1, BMP2, BMP4, BMP5, C14orf2, C1QA, C1QB, CACNA1H, CACNA2D1, CALCRL, CAMK2D, 
CARD8, CASC3, CCL11, CCL2, CD34, CD40, CD83, CDC25B, CDK2, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DCTN1, DDR1, DDR2, DKK3, DNMT1, DPP4, DUSP1, DUSP2, EDN1, EDNRB, EFNB1, EGLN3, 
EGR2, EGR3, EIF1B, ENO1, ENPP2, ERG, ERN1, ESR1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FDFT1, FES, FGFR3, FGR, FLT1, 
FLT3LG, FLT4, FPGS, FURIN, GAB1, GABRA4, GABRD, GATA3, GBP2, GFAP, GGPS1, GNAQ, GNRH1, GPI, GRB10, GSS, HCLS1, 
HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, HSPA5, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, IDE, IDO1, IFIH1, IKBKB, 
IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, ITFG1, ITPA, JAG1, JAK2, KDR, KIT, KLF13, LDLR, LIPE, LRRK2, LTF, 
LY6E, LYN, LYZ, MAFB, MAOA, MAP2K5, MAP3K8, MAP4K1, MAPK11, MIF, MIPEP, MLLT6, MMP14, MRPS28, MX1, MYD88, NFKBIA, 
NGF, NOD2, NOS3, NR4A2, NTRK1, NUMB, OAS1, PDE5A, PDGFD, PDGFRA, PDGFRB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAU, 
PLAUR, POLB, PPP1R7, PPP2CA, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, PTGIS, PTGS1, PTH1R, PVRL1, PXN, RAB27A, RAB2A, 
RALGDS, RAMP2, RAPH1, RARRES2, RECK, REL, RENBP, RET, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, SCML1, SCN1B, 
SCN2B, SCN4A, SCN4B, SCN7A, SELE, SGK1, SHB, SIL1, SIPA1, SLC1A1, SLC1A3, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, 
STAT4, STAT6, TCF4, TCIRG1, TF, TFPI2, TFRC, TGFB1, THBS2, TIE1, TLR4, TLR5, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF10D, 
TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TRIM21, TSPO, TUBA4A, TUBA8, TUBB4B, UBE2H, UBE2L6, UQCRC2, USP11, 
VARS, VIP, VIPR1, VSIG10, VTN, WNT5B, ZFP36, ZNF331 
Rheumatic 
Disease 
ABCB1, ABCG2, ABL1, ACE, ADA, ADAMTS15, ADAMTS4, ADAMTS5, ADAMTS9, ADARB1, ADM, ADRA2B, ADRA2C, ALPL, ANXA1, AR, 
ARAP3, ASNS, ATIC, AZGP1, BCL3, BMP1, BMP2, BMP4, BMP5, C14orf2, C1QA, C1QB, CACNA1H, CACNA2D1, CALCRL, CAMK2D, 
CARD8, CASC3, CCL11, CCL2, CD34, CD40, CD83, CDC25B, CDK2, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, 
CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DCTN1, DDR1, DDR2, DKK3, DNMT1, DPP4, DUSP1, DUSP2, EDN1, EDNRB, EFNB1, EGLN3, 
EGR2, EGR3, EIF1B, ENO1, ENPP2, ERG, ERN1, ESR1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FDFT1, FES, FGFR3, FGR, FLT1, 
FLT3LG, FLT4, FPGS, FURIN, GAB1, GABRA4, GABRD, GATA3, GBP2, GFAP, GGPS1, GNAQ, GNRH1, GPI, GRB10, GSS, HCLS1, 
HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, HSPA5, HTRA1, HYAL2, ICAM1, ICOSLG/LOC102723996, IDE, IDO1, IFIH1, IKBKB, 
IL15RA, IL1R1, IL27RA, IL2RB, IL33, IL4R, IL6, IL6R, INPP5D, ITFG1, ITPA, JAG1, JAK2, KDR, KIT, KLF13, LDLR, LIPE, LRRK2, LTF, 
LY6E, LYN, LYZ, MAFB, MAOA, MAP2K5, MAP3K8, MAP4K1, MAPK11, MIF, MIPEP, MLLT6, MMP14, MRPS28, MX1, MYD88, NFKBIA, 
NGF, NOD2, NOS3, NR4A2, NTRK1, NUMB, OAS1, PDE5A, PDGFD, PDGFRA, PDGFRB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAU, 
PLAUR, POLB, PPP1R7, PPP2CA, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, PTGIS, PTGS1, PTH1R, PVRL1, PXN, RAB27A, RAB2A, 
RALGDS, RAMP2, RAPH1, RARRES2, RECK, REL, RENBP, RET, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, SCML1, SCN1B, 
SCN2B, SCN4A, SCN4B, SCN7A, SELE, SGK1, SHB, SIL1, SIPA1, SLC1A1, SLC1A3, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, 
STAT4, STAT6, TCF4, TCIRG1, TF, TFPI2, TFRC, TGFB1, THBS2, TIE1, TLR4, TLR5, TNC, TNF, TNFAIP3, TNFRSF10A, TNFRSF10D, 
TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TRIM21, TSPO, TUBA4A, TUBA8, TUBB4B, UBE2H, UBE2L6, UQCRC2, USP11, 
VARS, VIP, VIPR1, VSIG10, VTN, WNT5B, ZFP36, ZNF331 
Rheumatic 
Disease 
ABCB1, ACE, ADA, ADAMTS4, ADM, ALPL, ANXA1, ATIC, BMP1, BMP4, BMP5, C1QA, CACNA1H, CACNA2D1, CALCRL, CARD8, 
CASC3, CCL11, CCL2, CD40, CD83, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
CXCR4, DPP4, DUSP1, DUSP2, EFNB1, EIF1B, ENO1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FES, FLT3LG, FPGS, FURIN, 
GABRA4, GABRD, GBP2, GFAP, GRB10, HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, ICAM1, ICOSLG/LOC102723996, IDE, 
IKBKB, IL1R1, IL2RB, IL4R, IL6, IL6R, ITFG1, JAK2, KLF13, LRRK2, LTF, LYZ, MAFB, MIPEP, MLLT6, MRPS28, NFKBIA, NGF, NR4A2, 
NTRK1, NUMB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, PTGIS, 
PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RARRES2, RECK, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, SCML1, 
SCN4A, SELE, SIL1, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TFRC, TGFB1, TLR4, TNC, TNF, 
TNFAIP3, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, UBE2H, UBE2L6, UQCRC2, VARS, 
VIP, VIPR1, VSIG10, ZFP36, ZNF331 
rheumatoid 
arthritis 
ABCB1, ACE, ADA, ADAMTS4, ADM, ALPL, ANXA1, ATIC, BMP1, BMP4, BMP5, C1QA, CACNA1H, CACNA2D1, CALCRL, CARD8, 
CASC3, CCL11, CCL2, CD40, CD83, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
CXCR4, DPP4, DUSP1, DUSP2, EFNB1, EIF1B, ENO1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FES, FLT3LG, FPGS, FURIN, 
GABRA4, GABRD, GBP2, GFAP, GRB10, HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, ICAM1, ICOSLG/LOC102723996, IDE, 
IKBKB, IL1R1, IL2RB, IL4R, IL6, IL6R, ITFG1, JAK2, KLF13, LRRK2, LTF, LYZ, MAFB, MIPEP, MLLT6, MRPS28, NFKBIA, NGF, NR4A2, 
NTRK1, NUMB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, PTGIS, 
PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RARRES2, RECK, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, SCML1, 
SCN4A, SELE, SIL1, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TFRC, TGFB1, TLR4, TNC, TNF, 
TNFAIP3, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, UBE2H, UBE2L6, UQCRC2, VARS, 
VIP, VIPR1, VSIG10, ZFP36, ZNF331 
rheumatoid 
arthritis 
ABCB1, ACE, ADA, ADAMTS4, ADM, ALPL, ANXA1, ATIC, BMP1, BMP4, BMP5, C1QA, CACNA1H, CACNA2D1, CALCRL, CARD8, 
CASC3, CCL11, CCL2, CD40, CD83, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
CXCR4, DPP4, DUSP1, DUSP2, EFNB1, EIF1B, ENO1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FES, FLT3LG, FPGS, FURIN, 
GABRA4, GABRD, GBP2, GFAP, GRB10, HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, ICAM1, ICOSLG/LOC102723996, IDE, 
IKBKB, IL1R1, IL2RB, IL4R, IL6, IL6R, ITFG1, JAK2, KLF13, LRRK2, LTF, LYZ, MAFB, MIPEP, MLLT6, MRPS28, NFKBIA, NGF, NR4A2, 
NTRK1, NUMB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, PTGIS, 
PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RARRES2, RECK, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, SCML1, 
SCN4A, SELE, SIL1, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TFRC, TGFB1, TLR4, TNC, TNF, 
TNFAIP3, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, UBE2H, UBE2L6, UQCRC2, VARS, 
VIP, VIPR1, VSIG10, ZFP36, ZNF331 
rheumatoid 
arthritis 
ABCB1, ACE, ADA, ADAMTS4, ADM, ALPL, ANXA1, ATIC, BMP1, BMP4, BMP5, C1QA, CACNA1H, CACNA2D1, CALCRL, CARD8, 
CASC3, CCL11, CCL2, CD40, CD83, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
CXCR4, DPP4, DUSP1, DUSP2, EFNB1, EIF1B, ENO1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FES, FLT3LG, FPGS, FURIN, 
GABRA4, GABRD, GBP2, GFAP, GRB10, HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, ICAM1, ICOSLG/LOC102723996, IDE, 
IKBKB, IL1R1, IL2RB, IL4R, IL6, IL6R, ITFG1, JAK2, KLF13, LRRK2, LTF, LYZ, MAFB, MIPEP, MLLT6, MRPS28, NFKBIA, NGF, NR4A2, 
NTRK1, NUMB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, PTGIS, 
PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RARRES2, RECK, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, SCML1, 
SCN4A, SELE, SIL1, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TFRC, TGFB1, TLR4, TNC, TNF, 
TNFAIP3, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, UBE2H, UBE2L6, UQCRC2, VARS, 
VIP, VIPR1, VSIG10, ZFP36, ZNF331 
rheumatoid 
arthritis 
ABCB1, ACE, ADA, ADAMTS4, ADM, ALPL, ANXA1, ATIC, BMP1, BMP4, BMP5, C1QA, CACNA1H, CACNA2D1, CALCRL, CARD8, 
CASC3, CCL11, CCL2, CD40, CD83, CHCHD2, CLIC2, CLU, COX15, CSF1, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, 
CXCR4, DPP4, DUSP1, DUSP2, EFNB1, EIF1B, ENO1, F11R, FAF1, FAM101B, FCGR3A/FCGR3B, FES, FLT3LG, FPGS, FURIN, 
GABRA4, GABRD, GBP2, GFAP, GRB10, HCLS1, HDAC7, HELZ2, HIST1H2AC, HLA-DRA, HPRT1, ICAM1, ICOSLG/LOC102723996, IDE, 
IKBKB, IL1R1, IL2RB, IL4R, IL6, IL6R, ITFG1, JAK2, KLF13, LRRK2, LTF, LYZ, MAFB, MIPEP, MLLT6, MRPS28, NFKBIA, NGF, NR4A2, 
NTRK1, NUMB, PDGFRL, PECAM1, PGK1, PLA2G2A, PLAUR, POLB, PPP1R7, PRDM1, PRDX1, PRDX2, PRNP, PTGER4, PTGIS, 
PTGS1, PTH1R, PVRL1, PXN, RAB2A, RALGDS, RAMP2, RARRES2, RECK, RGCC, RGL2, S100A8, S100A9, S1PR1, SAMD9L, SCML1, 
SCN4A, SELE, SIL1, SNAI2, SNCA, SND1, SOCS3, SRC, ST6GALNAC4, STAT4, STAT6, TCIRG1, TFRC, TGFB1, TLR4, TNC, TNF, 
TNFAIP3, TNFRSF10A, TNFRSF10D, TNFRSF11B, TNFRSF21, TNFSF10, TPST1, TRAPPC2L, TSPO, UBE2H, UBE2L6, UQCRC2, VARS, 






ABAT, ABCD2, ADK, ADM, ANGPTL4, APOL1, ARHGEF7, ATOX1, ATP1A2, BAG3, C1QB, CA3, CACNA1H, CACNA2D1, CALCRL, CD83, 
CH25H, CITED2, CRYM, CXCR4, CYYR1, DGKE, DNAJB5, DTNA, DUSP1, DUSP2, DUSP6, EGR1, EGR2, EGR3, ERRFI1, GABBR1, 
GABRA4, GABRD, GADD45A, GFAP, GFRA1, GNAQ, GPR162, GRASP, GRIN3A, HBA1/HBA2, HCN2, HES5, HOMER1, HSPB3, ID2, IL6, 
ITPR1, KCNK1, LDLR, LINC00152, MALAT1, MYC, NUBPL, PIM3, PLAUR, PLK3, PTPRN2, RAPGEF3, RBFOX1, RGS16, RNF144A, 
SCN1B, SCN2B, SCN4A, SCN4B, SECTM1, SEMA3F, SLC1A1, SLC25A23, SLC2A14, SLC2A3, SLC6A1, SLN, SNTB2, SOCS3, SPRY2, 
SRGN, SSTR1, ST8SIA4, TRIM9, TSPO, TYRO3, ZFP36 seizures 
ABCA8, ABCB1, AGPAT2, ALDH1A2, ANXA3, AR, ATP8B1, C2orf88, CARD16, CBS/CBSL, CDH13, CLIC2, CLU, CMTM8, CNN1, 
COL15A1, CPA3, CTNNAL1, CXCL12, CXCL8, DAB2, DDR2, DPP4, DTNA, DYNC1I1, EDNRB, EGFR, ENPEP, ENPP2, ENTPD1, EP300, 
EPHA3, ERCC2, ERG, FAM171A1, FGFR3, FGL2, FXYD1, GAS1, GATA3, GSTM5, HDAC7, HEPH, HIST1H1C, HMGA1, HN1, IFITM2, 
IGFBP2, IL33, IL6, ITM2A, ITPR1, JAG2, KCNMA1, KDR, KIT, KMT2C, KMT2D, LDB2, LIFR, LRRK2, MAL, MALAT1, MAP3K1, MECOM, 
MEOX2, MICB, MOXD1, MUM1L1, MYH11, NOTCH1, NOTCH3, OCLN, PDE8B, PDGFRA, PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, 
PPIF, PTGIS, PTN, PTPN11, RAMP1, RECK, RGCC, RNF144B, SEL1L3, SFRP1, SFRP4, SKP1, SLC16A3, SLC39A4, SLIT2, SORT1, 
SPINT2, SPOCK2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TFPI2, TLR4, TMEM176B, TNFAIP2, TNS2, TSHZ3, TSPAN4, UBE2S, UCHL1, 
URI1, YES1, ZFPM2 serous neoplasm 
ABCA8, ABCB1, AGPAT2, ALDH1A2, ANXA3, AR, ATP8B1, C2orf88, CARD16, CBS/CBSL, CDH13, CLIC2, CLU, CMTM8, CNN1, 
COL15A1, CPA3, CTNNAL1, CXCL12, CXCL8, DAB2, DDR2, DPP4, DTNA, DYNC1I1, EDNRB, EGFR, ENPEP, ENPP2, ENTPD1, EP300, 
EPHA3, ERCC2, ERG, FAM171A1, FGFR3, FGL2, FXYD1, GAS1, GATA3, GSTM5, HDAC7, HEPH, HIST1H1C, HMGA1, HN1, IFITM2, 
IGFBP2, IL33, IL6, ITM2A, ITPR1, JAG2, KCNMA1, KDR, KIT, KMT2C, KMT2D, LDB2, LIFR, LRRK2, MAL, MALAT1, MAP3K1, MECOM, 
MEOX2, MICB, MOXD1, MUM1L1, MYH11, NOTCH1, NOTCH3, OCLN, PDE8B, PDGFRA, PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, 
PPIF, PTGIS, PTN, PTPN11, RAMP1, RECK, RGCC, RNF144B, SEL1L3, SFRP1, SFRP4, SKP1, SLC16A3, SLC39A4, SLIT2, SORT1, 
SPINT2, SPOCK2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TFPI2, TLR4, TMEM176B, TNFAIP2, TNS2, TSHZ3, TSPAN4, UBE2S, UCHL1, 
URI1, YES1, ZFPM2 serous neoplasm 
ABCA8, AGPAT2, ALDH1A2, AR, ATP8B1, C2orf88, CARD16, CLU, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, EGFR, ENPEP, 
EP300, EPHA3, ERCC2, FAM171A1, FGFR3, GATA3, GSTM5, HIST1H1C, HN1, IFITM2, IGFBP2, JAG2, KIT, KMT2C, KMT2D, LIFR, 
LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, NOTCH1, NOTCH3, OCLN, PDGFRA, PIK3R1, PTPN11, RECK, RGCC, RNF144B, SKP1, 
SLC39A4, SLIT2, SORT1, SPINT2, TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, TSPAN4, URI1, YES1, ZFPM2 
serous ovarian 
carcinoma 
ABCA8, AGPAT2, ALDH1A2, AR, ATP8B1, C2orf88, CARD16, CLU, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, EGFR, ENPEP, 
EP300, EPHA3, ERCC2, FAM171A1, FGFR3, GATA3, GSTM5, HIST1H1C, HN1, IFITM2, IGFBP2, JAG2, KIT, KMT2C, KMT2D, LIFR, 
LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, NOTCH1, NOTCH3, OCLN, PDGFRA, PIK3R1, PTPN11, RECK, RGCC, RNF144B, SKP1, 
SLC39A4, SLIT2, SORT1, SPINT2, TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, TSPAN4, URI1, YES1, ZFPM2 
serous ovarian 
carcinoma 
ABCA8, AGPAT2, ALDH1A2, AR, ATP8B1, C2orf88, CARD16, CLU, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, EGFR, ENPEP, 
EP300, EPHA3, ERCC2, FAM171A1, FGFR3, GATA3, GSTM5, HIST1H1C, HN1, IFITM2, IGFBP2, JAG2, KIT, KMT2C, KMT2D, LIFR, 
LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, NOTCH1, NOTCH3, OCLN, PDGFRA, PIK3R1, PTPN11, RECK, RGCC, RNF144B, SKP1, 
SLC39A4, SLIT2, SORT1, SPINT2, TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, TSPAN4, URI1, YES1, ZFPM2 
serous ovarian 
carcinoma 
ABCA8, AGPAT2, ALDH1A2, AR, ATP8B1, C2orf88, CARD16, CLU, CMTM8, COL15A1, CTNNAL1, DAB2, DPP4, DTNA, EGFR, ENPEP, 
EP300, EPHA3, ERCC2, FAM171A1, FGFR3, GATA3, GSTM5, HIST1H1C, HN1, IFITM2, IGFBP2, JAG2, KIT, KMT2C, KMT2D, LIFR, 
LRRK2, MALAT1, MAP3K1, MECOM, MUM1L1, NOTCH1, NOTCH3, OCLN, PDGFRA, PIK3R1, PTPN11, RECK, RGCC, RNF144B, SKP1, 
SLC39A4, SLIT2, SORT1, SPINT2, TBC1D2B, TBX3, TFPI2, TLR4, TMEM176B, TSHZ3, TSPAN4, URI1, YES1, ZFPM2 
serous ovarian 
carcinoma 
ABL1, ACE, ADA, ADGRB1, AGAP2, AKT3, ANXA1, AR, ARHGEF4, ATP1B2, BCL3, BECN1, BTRC, CAV3, CBL, CBS/CBSL, CCL2, CD40, 
CDK2, CRHR2, CSF1, CUL3, DEPTOR, DLK1, DPYSL3, DSTN, EDN1, EFNB1, EGFR, ENPP2, ESR1, FGF1, GADD45A, GFRA1, GLIS3, 
GNAQ, GNRH1, HDAC6, ICAM1, ID1, IGFBP2, IL1R1, IL33, IL4R, IL6, IL6R, INPP5D, KCNMA1, KITLG, KL, KLF2, KRT8, LDLR, LIF, LIPE, 
LYN, MAP2K5, MAP3K1, MARCKSL1, MYC, NCOA3, NGF, NOX4, NPR1, NRTN, NTRK1, PDE3B, PHLPP2, PIK3R1, PLCB1, PRDM1, 
PRDX1, PRKAA1, PRKAA2, PRKCH, PTH1R, PTPN11, RAPGEF3, RARG, RASSF1, RET, SERPINE1, SHANK3, SNCA, SOCS3, SOD1, 
SRC, SUMO1, TGFB1, THPO, TIAM1, TMOD3, TNF, TNFSF10, TPM3, TRIM63, TXN2, XK size of cells 
ABL1, ADA, ALAD, ANGPTL4, BMP2, CBL, CD38, CDK2, CLU, COL27A1, CSE1L, CSF1, CXCL12, DDR1, DDR2, DPP4, DTX1, EDN1, 
EGFR, ENG, ENTPD1, EPHA2, ESR1, FGR, FH, FHIT, FLT4, FPGS, FREM1, FZD7, GJA4, GLI2, GNAQ, HDAC6, HDAC7, HSPA5, IL18R1, 
IL1R1, IL2RB, IL6, KIT, LAMA3, LOC102724428/SIK1, LYN, MAP3K1, MAP4K5, MIF, MMP14, MYC, MYD88, NFKBIA, NOTCH1, NOX4, 
NT5E, ODC1, PDGFRA, PDGFRB, PECAM1, PERP, PLAU, PLAUR, PLCE1, PLS3, PRKAA1, PRKCH, PRNP, PSMB1, PSMB2, PSMB4, 
PSMD1, PSMD2, RARA, RARG, RASSF1, RDH10, REL, RET, RGS16, RIPK3, RRM1, SELE, SMAD3, SMO, SOD1, SOS1, SOX13, SRC, 
STAT4, TCF3, TGFB1, TGFB3, THBS2, TIAM1, TNF, TNFRSF10A, TUBA4A, TUBA8, TUBB4B, UTRN, VAV2, WISP1 skin lesion 
ABL1, ADA, ALAD, ANGPTL4, CDK2, CLU, COL27A1, CSE1L, CXCL12, DDR1, DDR2, DPP4, DTX1, EDN1, EGFR, ENG, ENTPD1, EPHA2, 
FGR, FH, FHIT, FLT4, FPGS, FZD7, GJA4, GLI2, GNAQ, HDAC6, HDAC7, HSPA5, IL1R1, IL2RB, IL6, KIT, LAMA3, LOC102724428/SIK1, 
MAP4K5, MIF, MMP14, MYC, NFKBIA, NOTCH1, NOX4, NT5E, ODC1, PDGFRA, PDGFRB, PECAM1, PERP, PLCE1, PLS3, PRKCH, 
PRNP, PSMB1, PSMB2, PSMB4, PSMD1, PSMD2, RARA, RARG, RASSF1, RDH10, REL, RET, RGS16, RRM1, SMAD3, SMO, SOD1, 
SOS1, SOX13, SRC, STAT4, TCF3, TGFB3, THBS2, TIAM1, TNF, TNFRSF10A, TUBA4A, TUBA8, TUBB4B, UTRN, VAV2, WISP1 skin tumor 
ABL1, ADA, ALAD, ANGPTL4, CDK2, CLU, COL27A1, CSE1L, CXCL12, DDR1, DDR2, DPP4, DTX1, EDN1, EGFR, ENG, ENTPD1, EPHA2, 
FGR, FH, FHIT, FLT4, FPGS, FZD7, GJA4, GLI2, GNAQ, HDAC6, HDAC7, HSPA5, IL1R1, IL2RB, IL6, KIT, LAMA3, LOC102724428/SIK1, 
MAP4K5, MIF, MMP14, MYC, NFKBIA, NOTCH1, NOX4, NT5E, ODC1, PDGFRA, PDGFRB, PECAM1, PERP, PLCE1, PLS3, PRKCH, 
PRNP, PSMB1, PSMB2, PSMB4, PSMD1, PSMD2, RARA, RARG, RASSF1, RDH10, REL, RET, RGS16, RRM1, SMAD3, SMO, SOD1, 
SOS1, SOX13, SRC, STAT4, TCF3, TGFB3, THBS2, TIAM1, TNF, TNFRSF10A, TUBA4A, TUBA8, TUBB4B, UTRN, VAV2, WISP1 skin tumor 
ABL1, ADA, ALAD, ANGPTL4, CDK2, CLU, COL27A1, CSE1L, CXCL12, DDR1, DDR2, DPP4, DTX1, EDN1, EGFR, ENG, ENTPD1, EPHA2, 
FGR, FH, FHIT, FLT4, FPGS, FZD7, GJA4, GLI2, GNAQ, HDAC6, HDAC7, HSPA5, IL1R1, IL2RB, IL6, KIT, LAMA3, LOC102724428/SIK1, 
MAP4K5, MIF, MMP14, MYC, NFKBIA, NOTCH1, NOX4, NT5E, ODC1, PDGFRA, PDGFRB, PECAM1, PERP, PLCE1, PLS3, PRKCH, 
PRNP, PSMB1, PSMB2, PSMB4, PSMD1, PSMD2, RARA, RARG, RASSF1, RDH10, REL, RET, RGS16, RRM1, SMAD3, SMO, SOD1, 
SOS1, SOX13, SRC, STAT4, TCF3, TGFB3, THBS2, TIAM1, TNF, TNFRSF10A, TUBA4A, TUBA8, TUBB4B, UTRN, VAV2, WISP1 skin tumor 
ABRA, ADGRG1, AGTR1, ARAP3, ARHGAP1, ARHGAP18, ARHGAP24, ARHGAP29, ARHGAP32, ARHGAP4, ARHGEF1, ARHGEF7, 
ARHGEF9, ARL3, CAMK2D, CDC42EP1, CDC42SE1, CDH13, CDON, CHP1, CTNNAL1, CUL3, CYFIP1, DAB2IP, DLC1, ELMO1, EPS8, 
GRAP, MCF2L, MRAS, MURC, MYO9B, MYOC, NTN1, PARK7, PDGFRB, PECAM1, PHACTR4, PLCE1, PLD2, RALGDS, RAPGEF1, 





ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, CKS2, CLU, 
COL6A3, CUX1, CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, 
FGFR4, FH, FLT3LG, GABBR1, GNG11, GNRH1, GUCY1A2, HMGA1, HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KIT, KPNA3, 
LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, NEGR1, NR0B2, NR4A2, PCCA, PDE5A, 
PDGFRA, PDGFRB, PIK3R3, PKIA, PRRC2C, PTGER4, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SOCS3, 
SORBS2, STAMBP, STX3, TGFB1, TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, XAF1 
smooth muscle 
tumor 
ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, CKS2, CLU, 
COL6A3, CUX1, CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, 
FGFR4, FH, FLT3LG, GABBR1, GNG11, GNRH1, GUCY1A2, HMGA1, HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KIT, KPNA3, 
LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, NEGR1, NR0B2, NR4A2, PCCA, PDE5A, 
PDGFRA, PDGFRB, PIK3R3, PKIA, PRRC2C, PTGER4, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SOCS3, 
SORBS2, STAMBP, STX3, TGFB1, TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, XAF1 
smooth muscle 
tumor 
ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, AR, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, CKS2, CLU, 
COL6A3, CUX1, CXCL14, CYP1B1, DDX24, DDX6, DUSP1, EDNRB, EGFR, EMCN, ERAL1, ERBB4, ESR1, ESRRG, FBN1, FGFR3, 
FGFR4, FH, FLT3LG, GABBR1, GNG11, GNRH1, GUCY1A2, HMGA1, HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KIT, KPNA3, 
LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MST1R, MYBL1, MYC, NDRG1, NDUFS7, NEGR1, NR0B2, NR4A2, PCCA, PDE5A, 
PDGFRA, PDGFRB, PIK3R3, PKIA, PRRC2C, PTGER4, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, SOCS3, 
SORBS2, STAMBP, STX3, TGFB1, TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WISP2, WNT5B, XAF1 
smooth muscle 
tumor 
ABCG1, ABL1, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADSL, AGAP2, AGTR1, AIM1, AKAP12, AKNA, ALAD, AMOT, ANO1, 
ANXA1, AR, ASB5, ATIC, BAG1, BCOR, BMP4, CADPS, CASP10, CBX8, CCL11, CD83, CDCA7L, CDH13, CDK2, CILP, CLU, CNN1, 
solid tumor of 




COL15A1, CRIPAK, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DDX58, DNMT1, DSG2, DUOX1, 
DUSP1, EBF1, EFNB2, EGFR, ENG, ENPEP, EP300, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, ETS1, EYA4, EZR, F11R, FABP5, FBLN2, 
FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, FURIN, GABBR2, GATA3, GIT1, GLI2, GNAQ, HDAC6, HIST1H1C, HOPX, IFIT2, IGFBP2, 
IGFBP6, IL15RA, IL2RB, IL4R, IL6, ITGA6, KDM6B, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, LIMK2, LRRK2, LYN, 
MALAT1, MAP3K1, MAP3K8, MECOM, MGMT, MMP14, MYC, NEIL1, NOTCH1, NOTCH3, NTRK1, PCDH7, PCMT1, PDGFD, PDGFRA, 
PDGFRB, PDPN, PEAR1, PECAM1, PIK3C2B, PIK3R1, PKIA, POSTN, POU5F1, PPP1CB, PRKACB, PTPN11, RASSF1, REL, RET, RHOJ, 
RRM1, S100A8, S100A9, S1PR1, SERPINE1, SFRP1, SLC2A3, SLIT2, SMAD7, SMO, SNCAIP, SOCS3, SOD3, SOX17, SPEN, SPINK5, 
SPRY1, SRC, SRGN, SSTR1, STAT2, SUFU, TAL1, TBX3, TCF4, TEK, TET2, TGFB1, THBD, THRB, TIAM1, TLR4, TLX1, TM4SF1, 
TMEM176B, TNC, TNF, TNFSF10, TPO, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, XRCC6 
ABCG1, ABL1, ADAMTS10, ADAMTS4, ADAMTS5, ADAMTS9, ADSL, AGAP2, AGTR1, AIM1, AKAP12, AKNA, ALAD, AMOT, ANO1, 
ANXA1, AR, ASB5, ATIC, BAG1, BCOR, BMP4, CADPS, CASP10, CBX8, CCL11, CD83, CDCA7L, CDH13, CDK2, CILP, CLU, CNN1, 
COL15A1, CRIPAK, CSF3R, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYP1B1, DDX58, DNMT1, DSG2, DUOX1, 
DUSP1, EBF1, EFNB2, EGFR, ENG, ENPEP, EP300, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, ETS1, EYA4, EZR, F11R, FABP5, FBLN2, 
FGF1, FGFR3, FGFR4, FHIT, FLT1, FLT4, FURIN, GABBR2, GATA3, GIT1, GLI2, GNAQ, HDAC6, HIST1H1C, HOPX, IFIT2, IGFBP2, 
IGFBP6, IL15RA, IL2RB, IL4R, IL6, ITGA6, KDM6B, KDR, KIF1A, KIT, KLHL41, KMT2C, KMT2D, LDHA, LIFR, LIMK2, LRRK2, LYN, 
MALAT1, MAP3K1, MAP3K8, MECOM, MGMT, MMP14, MYC, NEIL1, NOTCH1, NOTCH3, NTRK1, PCDH7, PCMT1, PDGFD, PDGFRA, 
PDGFRB, PDPN, PEAR1, PECAM1, PIK3C2B, PIK3R1, PKIA, POSTN, POU5F1, PPP1CB, PRKACB, PTPN11, RASSF1, REL, RET, RHOJ, 
RRM1, S100A8, S100A9, S1PR1, SERPINE1, SFRP1, SLC2A3, SLIT2, SMAD7, SMO, SNCAIP, SOCS3, SOD3, SOX17, SPEN, SPINK5, 
SPRY1, SRC, SRGN, SSTR1, STAT2, SUFU, TAL1, TBX3, TCF4, TEK, TET2, TGFB1, THBD, THRB, TIAM1, TLR4, TLX1, TM4SF1, 
TMEM176B, TNC, TNF, TNFSF10, TPO, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, XRCC6 
solid tumor of 
head and neck 
ABL1, ACVRL1, ADAP1, ADGRB1, ADM, AGAP2, AGRN, AGTR2, APBA1, APLN, ARHGAP32, ARHGAP33, ARHGEF25, ARHGEF7, 
BASP1, BMP2, BMP4, CCL2, CTNND2, CXCL12, DAB2IP, DBN1, DLL4, DOCK1, DPYSL3, DPYSL4, DYNLT1, EFNA5, EFNB1, EFNB2, 
EGR3, ELMO1, EMB, EPHB4, EPS8, ERBB4, ETS1, EZR, FAM107A, GAB1, GIT1, GRASP, GRIN3A, HLX, HTRA1, IL1R1, IL6, ITGB3, 
ITPR1, JAK2, KDR, KITLG, KLF7, LIFR, LMO2, MMP14, MYC, MYD88, NCAM2, NFATC4, NFKBIA, NGF, NOS3, NOTCH1, NRN1, NTN1, 
NTRK1, NUMB, OPA1, PALM, PIK3R1, PIM3, PRKAA2, PRKX, PRNP, PROX1, PTPRF, RAB17, RAPGEF2, RAPH1, RECK, RET, ROR1, 
ROR2, SARS, SCN4B, SEMA3F, SGK1, SKIL, SLIT2, SNCA, SOD1, SPRY2, SPRY4, SRC, STIM2, STK38L, TEK, TGFB1, TIAM1, 
TMEM67, TNC, TNF, TNFRSF21, TRIM9, UBE3A, UNC5B, VEGFC, VIP, ZDHHC8 sprouting 
ABCB1, ABCG1, AGAP2, ALAD, ANO1, ANXA1, AR, ASB5, BAG1, BMP4, CA3, CADPS, CCL11, CD83, CDC42BPA, CDH13, CDK2, 
CEBPA, CILP, CLU, CNN1, COL15A1, CRIPAK, CUL3, CUX1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, DDX58, DSG2, DUSP2, 
EBF1, EGFR, EGR3, ENG, ENPEP, EP300, EPHA3, ERBB4, ERCC2, EZR, F11R, FAM134B, FGF1, FGFR3, FHIT, FLT4, FURIN, FUT8, 
GAS1, GATA3, GIT1, GSTO1, HBA1/HBA2, HIST1H1C, HOPX, HSPA5, IGFBP6, IL15RA, IL6, IRF1, IRF6, ITGA6, KDR, KIT, KLHL41, 
KMT2C, KMT2D, LAMA3, LDHA, LIFR, LIMK2, LRRK2, LTBP4, LTF, LYN, MALAT1, MAML1, MAP3K1, MECOM, MEOX2, MMP14, MST1R, 
N4BP2L1, NEIL1, NFKBIA, NOTCH1, NOTCH3, NUMB, ODC1, OSMR, PCDH12, PCDH7, PDGFD, PDGFRA, PDPN, PEAR1, PEX11A, 
PIK3R1, PLCE1, PLXDC1, POSTN, PPP1CB, PSME4, PTGES, PTGS1, PTPN11, RASSF1, RECK, REL, RHOJ, RRM1, S100A8, S100A9, 
SCAND1, SEMA5A, SERPINE1, SFRP1, SLIT2, SMAD3, SMAD7, SOD1, SOD3, SOX17, SPEN, SPINK5, SPRY1, SRGN, TBX3, TET2, 
TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNFRSF12A, TNFSF10, TNNT3, TSHZ3, TUBA4A, TUBA8, TUBB4B, WBSCR22, WT1 
squamous-cell 
carcinoma 
ABCB1, ABCG1, AGAP2, ALAD, ANO1, ANXA1, AR, ASB5, BAG1, BMP4, CA3, CADPS, CCL11, CD83, CDC42BPA, CDH13, CDK2, 
CEBPA, CILP, CLU, CNN1, COL15A1, CRIPAK, CUL3, CUX1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, DDX58, DSG2, DUSP2, 
EBF1, EGFR, EGR3, ENG, ENPEP, EP300, EPHA3, ERBB4, ERCC2, EZR, F11R, FAM134B, FGF1, FGFR3, FHIT, FLT4, FURIN, FUT8, 
GAS1, GATA3, GIT1, GSTO1, HBA1/HBA2, HIST1H1C, HOPX, HSPA5, IGFBP6, IL15RA, IL6, IRF1, IRF6, ITGA6, KDR, KIT, KLHL41, 
KMT2C, KMT2D, LAMA3, LDHA, LIFR, LIMK2, LRRK2, LTBP4, LTF, LYN, MALAT1, MAML1, MAP3K1, MECOM, MEOX2, MMP14, MST1R, 
N4BP2L1, NEIL1, NFKBIA, NOTCH1, NOTCH3, NUMB, ODC1, OSMR, PCDH12, PCDH7, PDGFD, PDGFRA, PDPN, PEAR1, PEX11A, 
PIK3R1, PLCE1, PLXDC1, POSTN, PPP1CB, PSME4, PTGES, PTGS1, PTPN11, RASSF1, RECK, REL, RHOJ, RRM1, S100A8, S100A9, 
SCAND1, SEMA5A, SERPINE1, SFRP1, SLIT2, SMAD3, SMAD7, SOD1, SOD3, SOX17, SPEN, SPINK5, SPRY1, SRGN, TBX3, TET2, 
TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNFRSF12A, TNFSF10, TNNT3, TSHZ3, TUBA4A, TUBA8, TUBB4B, WBSCR22, WT1 
squamous-cell 
carcinoma 
ANK2, ATP1B2, ATP1B3, BAG3, CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8, CHP1, CLU, DPM3, EP300, GNAQ, HDAC6, HSPA5, 
JAK2, KAT2A, MSX1, MT3, PARK2, PARK7, PEX19, PHB, PIK3R1, PIM1, PIN1, PLPP3, PSMD8, QRSL1, RASSF1, SMAD3, SMAD7, SMO, 
SOX17, SUGT1, SUMO1, TCF3, TCP1, TF, TMEM88, TOMM7, USP13, VPS35, WFS1 
stabilization of 
protein 
ANK2, ATP1B2, ATP1B3, BAG3, CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8, CHP1, CLU, DPM3, EP300, GNAQ, HDAC6, HSPA5, 
JAK2, KAT2A, MSX1, MT3, PARK2, PARK7, PEX19, PHB, PIK3R1, PIM1, PIN1, PLPP3, PSMD8, QRSL1, RASSF1, SMAD3, SMAD7, SMO, 
SOX17, SUGT1, SUMO1, TCF3, TCP1, TF, TMEM88, TOMM7, USP13, VPS35, WFS1 
stabilization of 
protein 
ABCB1, ABL1, ADAM15, ADM, ADORA1, ADRA2C, AGPAT2, AGRN, AGTR1, AGTR2, ALDH1A2, ALDH2, ANTXR2, ANXA1, APEX1, AR, 
ASAH1, ATP7B, B3GALNT1, BCHE, BIRC3, CCL2, CD40, CDC25A, CEBPA, CH25H, CSF1, CTF1, CXCL12, CXCL2, CXCL3, CXCR4, 
DDX58, DHX58, DIO2, DNMT1, DNMT3B, DUSP1, EFNA5, EGFR, EIF3M, ELF4, ELK3, ENG, EPAS1, EPHA2, ERBB4, ERCC2, ESR1, 
ETS1, ETS2, F2RL3, FBN1, FCGR3A/FCGR3B, FGFR4, FGL2, FLI1, FLT1, FLT3LG, FLT4, FURIN, FUT8, HLA-DRA, HYAL2, ICAM1, ID1, 
IDE, IDO1, IFI16, IL15RA, IL18R1, IL1R1, IL4R, IL6, IL6R, INPP5D, IQGAP1, IRAK4, IRF1, IRF7, ITGB3, KCTD12, KDR, KIT, KITLG, KL, 
KLF6, LAMA3, LGALS9, LIF, LTK, LYZ, MAP3K8, MARCKSL1, MGMT, MIF, MMP14, MSRA, MX1, MYC, MYD88, NFKB2, NFKBIA, NOD2, 
NOS3, NOTCH1, NT5E, NTRK1, ODC1, OSMR, PARK2, PCCA, PDE5A, PDGFB, PDK1, PEBP4, PHB, PIM1, PLA2G2A, PNP, PPIF, 
PRDM1, PRNP, PTGER4, PTGES, PTGIS, PTGS1, PTPN11, PTX3, RAMP2, RARA, RASSF1, RDH10, REL, RET, RIPK1, RIPK3, RSAD2, 
S100A9, S1PR2, SELE, SERPINE1, SGCD, SIAH2, SLC14A1, SLFN11, SLN, SMAD3, SMAD6, SMO, SNCA, SOCS3, SOD1, SRC, STAT2, 




ABHD5, ADCYAP1R1, ADORA1, ADRBK2, AGPAT2, AGTR1, AGTR2, AKR1B1, ANXA1, APLN, APLNR, AVPR1A, B3GALNT1, B3GNT8, 
B4GAT1, BMP2, BMP5, CCL2, CD40, CEBPA, CHPF, CHPT1, CHSY1, CSF1, CX3CL1, CXCL3, CXCL8, DBI, DGAT2, DPM3, DUSP6, 
EDN1, ENPP2, EP300, ESRRG, FABP5, FUT8, GBE1, GLCE, GNAQ, GNG2, GNPDA1, GNRH1, GOT1, GPAA1, GPAM, GRB10, GRK5, 
GSTO1, GYG1, ICAM1, IKBKB, IL6, INPP5D, INPP5E, ITGAV, JAK2, KIT, LIPE, LTF, LYN, MAN2A1, MIF, MYC, MYD88, NANS, NGF, 
NR4A2, NTRK1, PCYT2, PDGFB, PDGFRB, PIGP, PIGU, PIK3C2A, PIK3C2B, PIK3R1, PIKFYVE, PLAU, PLCB1, PLCB3, PLCG1, PLCG2, 
PLSCR1, PPP1CB, PPP1R3C, PRDX2, PRKAA1, PRKAA2, PTGER4, PTGES3, PTGFRN, PTH1R, PXYLP1, RAB27A, RGN, S1PR1, 
S1PR2, SCD, SCD5, SERINC5, SFRP1, SMAD3, SNCA, SOCS3, SORD, ST6GALNAC1, TBXA2R, TGFB1, TGFB3, THBD, TKTL1, TNF, 
TRPV2, VAC14, VANGL2, VEGFC, ZFPM2 
synthesis of 
carbohydrate 
ABAT, ABCA8, ABCB1, ABCG1, ABHD5, ACAT1, ACSL5, ADA, ADH5, ADM, AGPAT2, AGTR1, AGTR2, AKR1B1, ALDH1A2, ALDH1A3, 
ANPEP, ANXA1, APOB, AR, ASAH1, ATP8B1, AVPR1A, B3GNT5, BMP2, BMP4, BMP5, BNIP3, BRE, CACNA1H, CADM1, CCL11, CCL2, 
CD40, CD83, CD9, CEBPA, CH25H, CHPT1, CLU, CNTFR, CRHR2, CSF1, CUX1, CX3CL1, CXCL1, CXCL12, CXCL3, CXCL8, CYP1B1, 
CYP27A1, CYP46A1, DAB2, DBI, DGAT2, DGKE, DHRS9, DKK3, DLAT, DLD, DPM3, DPP4, EBP, EDN1, EDNRB, EGFR, EGR1, ELOVL2, 
ELOVL7, ENPP2, ERBB4, ERLIN1, ESR1, ESRRG, ETV1, FABP5, FAM213B, FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGR, FLT1, GCDH, 
GGPS1, GNPAT, GNRH1, GPAA1, GPAM, GPAT3, HACD1, HOMER2, HSD17B8, HSD3B7, IGFBP2, IL33, IL6, INPP5D, INPP5E, ITGA6, 
JAK2, KDR, KIT, KITLG, LARGE, LDLR, LIF, LIPE, LPCAT1, LPCAT2, LTF, LYN, MAP3K1, MAP3K8, MCAT, ME1, ME2, MIF, MITF, 
MLYCD, MYC, MYD88, NFKBIA, NGF, NPR1, NR4A2, NTN1, NTRK1, ODC1, OPA1, ORMDL3, PARK7, PCYT2, PDE5A, PDE8A, PDE8B, 
PDGFB, PDGFRB, PDHA1, PDHB, PDSS2, PHB, PIGP, PIGU, PIK3C2A, PIK3C2B, PIK3R1, PIKFYVE, PLA2G16, PLA2G2A, PLAA, PLAU, 
PLCB1, PLCE1, PLCG1, PLCG2, PLD2, PLIN2, PLSCR1, PNPLA2, PNPLA4, PRDX2, PRKAA1, PRKAA2, PRNP, PROX1, PTGES, 
PTGES3, PTGIS, PTGS1, PTPN11, PTX3, RAB27A, RARRES2, RDH10, RGN, S1PR1, SCD, SCD5, SERINC5, SGPL1, SLC1A1, SLC1A3, 
SLC9A3R2, SMAD3, SNCA, SOCS3, SOD1, SSPN, ST3GAL5, ST6GALNAC1, ST8SIA2, ST8SIA4, STC1, TBXA2R, TGFB1, TLR4, TNF, 
TNFRSF12A, TNFSF10, TRERF1, TRPV2, TSPO, VAC14, VIP, VTN synthesis of lipid 
ABAT, ABCA8, ABCB1, ABCG1, ABHD5, ACAT1, ACSL5, ADA, ADH5, ADM, AGPAT2, AGTR1, AGTR2, AKR1B1, ALDH1A2, ALDH1A3, 
ANPEP, ANXA1, APOB, AR, ASAH1, ATP8B1, AVPR1A, B3GNT5, BMP2, BMP4, BMP5, BNIP3, BRE, CACNA1H, CADM1, CCL11, CCL2, 
CD40, CD83, CD9, CEBPA, CH25H, CHPT1, CLU, CNTFR, CRHR2, CSF1, CUX1, CX3CL1, CXCL1, CXCL12, CXCL3, CXCL8, CYP1B1, 
CYP27A1, CYP46A1, DAB2, DBI, DGAT2, DGKE, DHRS9, DKK3, DLAT, DLD, DPM3, DPP4, EBP, EDN1, EDNRB, EGFR, EGR1, ELOVL2, 
ELOVL7, ENPP2, ERBB4, ERLIN1, ESR1, ESRRG, ETV1, FABP5, FAM213B, FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGR, FLT1, GCDH, 
GGPS1, GNPAT, GNRH1, GPAA1, GPAM, GPAT3, HACD1, HOMER2, HSD17B8, HSD3B7, IGFBP2, IL33, IL6, INPP5D, INPP5E, ITGA6, 




MLYCD, MYC, MYD88, NFKBIA, NGF, NPR1, NR4A2, NTN1, NTRK1, ODC1, OPA1, ORMDL3, PARK7, PCYT2, PDE5A, PDE8A, PDE8B, 
PDGFB, PDGFRB, PDHA1, PDHB, PDSS2, PHB, PIGP, PIGU, PIK3C2A, PIK3C2B, PIK3R1, PIKFYVE, PLA2G16, PLA2G2A, PLAA, PLAU, 
PLCB1, PLCE1, PLCG1, PLCG2, PLD2, PLIN2, PLSCR1, PNPLA2, PNPLA4, PRDX2, PRKAA1, PRKAA2, PRNP, PROX1, PTGES, 
PTGES3, PTGIS, PTGS1, PTPN11, PTX3, RAB27A, RARRES2, RDH10, RGN, S1PR1, SCD, SCD5, SERINC5, SGPL1, SLC1A1, SLC1A3, 
SLC9A3R2, SMAD3, SNCA, SOCS3, SOD1, SSPN, ST3GAL5, ST6GALNAC1, ST8SIA2, ST8SIA4, STC1, TBXA2R, TGFB1, TLR4, TNF, 
TNFRSF12A, TNFSF10, TRERF1, TRPV2, TSPO, VAC14, VIP, VTN 












ABL1, DDR1, DDR2, JAK2, KIT, PDGFRA, PDGFRB, RET 
systemic 
mastocytosis 
ABL1, DDR1, DDR2, JAK2, KIT, PDGFRA, PDGFRB, RET 
systemic 
mastocytosis 
ABL1, DDR1, DDR2, JAK2, KIT, PDGFRA, PDGFRB, RET 
systemic 
mastocytosis 
ABL1, DDR1, DDR2, JAK2, KIT, PDGFRA, PDGFRB, RET 
systemic 
mastocytosis 
ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, DNMT1, 
DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, 
FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, 
IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, LFNG, LGALS9, 
LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, 
PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 




ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, DNMT1, 
DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, 
FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, 
IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, LFNG, LGALS9, 
LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, 
PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 




ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, DNMT1, 
DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, 
FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, 
IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, LFNG, LGALS9, 
LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, 
PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 




ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, DNMT1, 
DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, 
FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, 
IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, LFNG, LGALS9, 
LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, 
PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 




ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, DNMT1, 
DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, 
FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, 
IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, LFNG, LGALS9, 
LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, 
PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 




ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, DNMT1, 
DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, 
FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, 
IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, LFNG, LGALS9, 
LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, 
PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 




ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, DNMT1, 
DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, 
FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, 
IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, LFNG, LGALS9, 
LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, 
PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 




ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, DNMT1, 
DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, FLT3LG, FURIN, 
FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, IKBKB, IL15RA, 






LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, PTGER4, PTGS1, 
PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, STIM2, TAC4, TAL1, TCF3, 
TCF4, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, USP18, VAV2, VIP, WT1, XRCC4, XRCC6, ZFP36L1, ZFP36L2, 
ZFPM1 
ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD38, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, 
DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, 
FLT3LG, FURIN, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, 
IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, 
LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, 
PTGER4, PTGS1, PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SLC39A3, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, 
STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, USP18, VAV2, VIP, WT1, XRCC4, 
XRCC6, ZFP36L1, ZFP36L2, ZFPM1 T cell homeostasis 
ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD38, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, 
DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, 
FLT3LG, FURIN, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, 
IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, 
LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, 
PTGER4, PTGS1, PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SLC39A3, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, 
STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, USP18, VAV2, VIP, WT1, XRCC4, 
XRCC6, ZFP36L1, ZFP36L2, ZFPM1 T cell homeostasis 
ABL1, ADA, ANXA1, BCL3, BMP4, CADM1, CBL, CD38, CD40, CD83, CDK2, CEBPA, CHRD, CXCL1, CXCL12, CXCR4, DLL1, DLL4, 
DNMT1, DTX1, EBF1, EFNB1, EFNB2, EGR1, EGR2, EGR3, ELF4, EP300, EPHA2, EPHA3, ETS1, ETS2, F5, FANCC, FLI1, FLT1, 
FLT3LG, FURIN, FZD7, GATA2, GATA3, GIMAP4, GLI2, GNRH1, HLA-DOA, HMGA1, ICAM1, ICOSLG/LOC102723996, ID1, ID2, ID3, 
IKBKB, IL15RA, IL18R1, IL1R1, IL27RA, IL2RB, IL4R, IL6, IL6R, IRF1, ITPKB, JAG1, JAG2, KDR, KIT, KITLG, KLF2, KLF4, LAMA3, LCP2, 
LFNG, LGALS9, LIF, LMO2, LRRC23, LRRC8A, MAFB, MALT1, MERTK, MIF, MLLT11, MYD88, MYH11, NAB1, NDFIP1, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, PDCD1LG2, PIK3R1, PIK3R6, PIM1, PNP, POLB, PRDM1, PRDX2, PREX1, PRKAA1, PRNP, 
PTGER4, PTGS1, PTPN11, REL, RIPK3, S1PR1, SART1, SFRP1, SLC39A3, SMAD3, SMAD7, SOCS3, SPINK5, ST3GAL5, STAT4, STAT6, 
STIM2, TAC4, TAL1, TCF3, TCF4, TGFB1, TLR4, TLR5, TNF, TNFAIP3, TNFRSF11B, TNFSF10, USP18, VAV2, VIP, WT1, XRCC4, 
XRCC6, ZFP36L1, ZFP36L2, ZFPM1 T cell homeostasis 
ABCB1, ABL1, ACTR10, ADAM15, ADCYAP1R1, ADM, ADORA1, AKAP12, AKR1B1, AKT3, ALDH1B1, ALDOC, ANGPTL4, ANPEP, 
APEX1, AR, ATIC, BECN1, BMP2, BTRC, CASP10, CBL, CCL2, CD9, CDH13, CDKN1C, CEBPA, CKB, CKS2, CLU, COL23A1, COPS2, 
COX17, CRIPAK, CSF1, CSF3R, CTNND2, CUL3, CXCL14, CXCL8, CYGB, CYP1B1, DAB2IP, DACT2, DDR1, DLK1, DNMT1, DNPH1, 
DPYD, DUSP6, EDNRB, EGFR, EGR3, EIF2AK1, EIF2S1, ENO1, EP300, EPAS1, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, FDFT1, FGFR3, 
FGFR4, FGR, FHIT, FLT1, FLT4, FURIN, FUT8, GABRA4, GABRD, GAS1, GATA3, GGPS1, GNAQ, GPI, HDAC6, HIST1H1C, ICAM1, ID1, 
IL15RA, IL33, IL4R, IL6, ITGAV, ITGB3, ITGB4, KAT2A, KCNMA1, KDR, KIT, KMT2C, KMT2D, KRT8, LAMA3, LDHA, LIFR, 
LOC102724428/SIK1, LRRK2, LTK, LYN, MAFB, MAGED1, MALAT1, MAP1LC3A, MAP3K1, MAP4K5, MECOM, MGMT, MMP14, MST1R, 
MYC, NDRG1, NEDD9, NOTCH1, NT5E, NUDT1, ODC1, OSMR, PCSK5, PDGFRA, PDGFRB, PFKP, PHLPP2, PIK3R1, PLCE1, POU5F1, 
PPP1R3A, PRDX2, PSMB4, PTGES, PTGIS, PTGS1, PTN, PTPN11, PXN, RABGGTB, RARA, RARG, RASSF1, RET, RGN, RRM1, 
SEC61G, SELE, SERPINE1, SFRP1, SKP1, SLIT2, SMAD3, SMO, SND1, SNRPE, SOX17, SRC, SSTR1, STMN3, TAL1, TBX3, TEK, TET2, 
TFPI2, TGFB1, THBD, THRB, TLR4, TLX1, TNC, TNF, TNFRSF11B, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, 
WBSCR22, WT1, XRCC6, ZFP36 thoracic neoplasm 
ABCB1, ABL1, ACTR10, ADAM15, ADCYAP1R1, ADM, ADORA1, AKAP12, AKR1B1, AKT3, ALDH1B1, ALDOC, ANGPTL4, ANPEP, 
APEX1, AR, ATIC, BECN1, BMP2, BTRC, CASP10, CBL, CCL2, CD9, CDH13, CDKN1C, CEBPA, CKB, CKS2, CLU, COL23A1, COPS2, 
COX17, CRIPAK, CSF1, CSF3R, CTNND2, CUL3, CXCL14, CXCL8, CYGB, CYP1B1, DAB2IP, DACT2, DDR1, DLK1, DNMT1, DNPH1, 
DPYD, DUSP6, EDNRB, EGFR, EGR3, EIF2AK1, EIF2S1, ENO1, EP300, EPAS1, EPHA3, EPHB4, ERBB4, ERCC2, ESR1, FDFT1, FGFR3, 
FGFR4, FGR, FHIT, FLT1, FLT4, FURIN, FUT8, GABRA4, GABRD, GAS1, GATA3, GGPS1, GNAQ, GPI, HDAC6, HIST1H1C, ICAM1, ID1, 
IL15RA, IL33, IL4R, IL6, ITGAV, ITGB3, ITGB4, KAT2A, KCNMA1, KDR, KIT, KMT2C, KMT2D, KRT8, LAMA3, LDHA, LIFR, 
LOC102724428/SIK1, LRRK2, LTK, LYN, MAFB, MAGED1, MALAT1, MAP1LC3A, MAP3K1, MAP4K5, MECOM, MGMT, MMP14, MST1R, 
MYC, NDRG1, NEDD9, NOTCH1, NT5E, NUDT1, ODC1, OSMR, PCSK5, PDGFRA, PDGFRB, PFKP, PHLPP2, PIK3R1, PLCE1, POU5F1, 
PPP1R3A, PRDX2, PSMB4, PTGES, PTGIS, PTGS1, PTN, PTPN11, PXN, RABGGTB, RARA, RARG, RASSF1, RET, RGN, RRM1, 
SEC61G, SELE, SERPINE1, SFRP1, SKP1, SLIT2, SMAD3, SMO, SND1, SNRPE, SOX17, SRC, SSTR1, STMN3, TAL1, TBX3, TEK, TET2, 
TFPI2, TGFB1, THBD, THRB, TLR4, TLX1, TNC, TNF, TNFRSF11B, TSHZ3, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VEGFC, 
WBSCR22, WT1, XRCC6, ZFP36 thoracic neoplasm 
ABL1, ACVRL1, ADAMTS5, AFAP1L2, APBA1, AR, ATOX1, BAG1, BCL3, BEX2, BMP2, BTRC, CBL, CCT2, CD40, CDK2, CEBPA, CHP1, 
CIB2, CILP, CITED2, CXADR, CXCL8, DAB2, DDX58, DDX60L, DPP4, DTX1, DTX4, EDN1, EGR1, EGR2, EGR3, EP300, EPAS1, ERBB4, 
ERCC2, ERG, ERN1, ESR1, ESRRG, ETS1, ETS2, FABP5, FGF1, FKBP4, FLI1, FZD2, GAB1, GADD45A, GATA3, GLI2, GLIS2, GLIS3, 
GLRX3, GNRH1, HES5, HMCN2, HMGA1, HR, ID1, ID3, IFI16, IGFBP2, IKBKB, IL33, IL6, INPP5D, IRF1, IRF7, IRF9, JDP2, KAT2A, 
KIAA0922, KLF13, KLF2, KLF4, KLF6, LCP2, LMO2, LTF, MAFB, MAP3K8, MAPK11, MARCKSL1, MECOM, MED27, MEOX2, MERTK, 
MITF, MN1, MRAS, MSC, MX1, MYBL1, MYC, MYD88, NAB1, NCOA3, NDN, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, OSBPL7, 
PA2G4, PDE8A, PIK3R1, PIM1, PLCB1, PLCE1, PLCG1, PODXL, POU5F1, POU6F1, PRDM1, PRDX1, PRKACB, PRKAR2B, PSMC2, 
PSMC3, PSMD4, PXN, RARA, RARG, RBX1, RCHY1, REL, RET, RNF14, RNF8, SART1, SBF2, SIAH2, SKI, SKIL, SMAD3, SMAD6, 
SMAD7, SND1, SNRPC, SOCS3, SRC, SRPK3, SS18L1, STAMBP, STAT2, STAT6, SUB1, SUFU, SUMO1, TAL1, TCF3, TCF4, TFDP2, 
TGFB1, THRB, TLE1, TNF, TNFSF10, TRPS1, UBA3, UCP2, URI1, VAV2, WT1, XRCC6, YAF2, ZFP36, ZNF467 transactivation 
ABL1, ACVRL1, ADAMTS5, AFAP1L2, APBA1, AR, ATOX1, BAG1, BCL3, BEX2, BMP2, BTRC, CBL, CCT2, CD40, CDK2, CEBPA, CIB2, 
CILP, CITED2, CXADR, CXCL8, DAB2, DDX58, DDX60L, DPP4, DTX1, DTX4, EGR1, EGR2, EGR3, EP300, EPAS1, ERBB4, ERCC2, ERG, 
ERN1, ESR1, ESRRG, ETS1, ETS2, FABP5, FGF1, FLI1, FZD2, GADD45A, GATA3, GLI2, GLIS2, GLIS3, GLRX3, GNRH1, HES5, HMCN2, 
HMGA1, HR, ID1, ID3, IFI16, IGFBP2, IKBKB, IL33, IL6, INPP5D, IRF1, IRF7, IRF9, JDP2, KAT2A, KIAA0922, KLF13, KLF2, KLF4, KLF6, 
LMO2, LTF, MAFB, MAP3K8, MECOM, MED27, MITF, MN1, MRAS, MSC, MX1, MYBL1, MYC, MYD88, NAB1, NCOA3, NDN, NFKBIA, 
NOTCH1, NOTCH3, NR0B2, NR4A2, OSBPL7, PA2G4, PDE8A, PIK3R1, PIM1, PLCB1, PLCE1, PODXL, POU5F1, POU6F1, PRDM1, 
PRDX1, PRKACB, PRKAR2B, PSMC3, PSMD4, PXN, RARA, RARG, RBX1, RCHY1, REL, RET, RNF14, RNF8, SART1, SBF2, SKI, SKIL, 
SMAD3, SMAD6, SMAD7, SND1, SNRPC, SOCS3, SRC, SRPK3, SS18L1, STAMBP, STAT2, STAT6, SUB1, SUFU, SUMO1, TAL1, TCF3, 
TCF4, TFDP2, TGFB1, THRB, TNF, TNFSF10, TRPS1, UBA3, UCP2, URI1, VAV2, WT1, XRCC6, YAF2, ZNF467 
transactivation of 
RNA 
AAMDC, ABCG1, ABL1, ABRA, ACE, ACVRL1, AEBP1, AFAP1L2, AGAP2, AGRN, AGTR2, AKIRIN2, AKNA, ALDH1A2, ANK2, ANK3, 
ANKRD2, ANP32A, APOB, APOL3, AR, ARID5A, ATP8B1, AVPR2, BAG1, BAMBI, BASP1, BBS2, BCL3, BCL6B, BCL9L, BCOR, BEX1, 
BHLHE40, BHLHE41, BMP2, BMP4, BMP5, BST2, BTAF1, BTRC, CAMK2D, CAPN15, CAV3, CBFA2T3, CBL, CBX8, CCDC85B, CCL2, 
CCNDBP1, CD34, CD38, CD40, CD9, CDC25B, CDH13, CDK2, CDKN1C, CDON, CDR2, CEBPA, CHCHD2, CHCHD3, CHD1, CHST1, CIC, 
CIPC, CITED2, CKAP2, CKS2, COPS2, CPEB3, CREBZF, CREG1, CRHR2, CRLF3, CRYM, CSE1L, CSF1, CSRNP1, CSRP3, CTDSP2, 
CUL3, CUX1, CXCL3, CXCR4, DAB2, DAB2IP, DACH1, DDX58, DIP2A, DKK3, DLL1, DLL4, DMAP1, DNAJB5, DNMT1, DNMT3B, 
DNTTIP1, DRAP1, DRG1, DTX1, DUSP1, DUSP26, DYRK1B, EBF1, EBF2, EBF3, EBF4, EDN1, EDNRB, EGFR, EGR1, EGR2, EID1, 
EIF2S1, ELF1, ELF4, ELK3, ELMO1, ELP3, ELP4, ENG, ENO1, EP300, EPAS1, ERBB4, ERCC2, ERF, ERG, ERN1, ERP29, ESR1, 
ESRRG, ETS1, ETS2, ETV1, EYA1, EZR, FAF1, FBXW11, FGF1, FGF9, FGFR3, FGFR4, FGR, FHIT, FLI1, FLT3LG, FOXF1, FPGS, 
FSTL3, FXYD1, FZD1, FZD2, FZD4, FZD7, GADD45A, GAS2L1, GATA2, GATA3, GBP2, GCLC, GLI2, GLIS2, GLIS3, GLO1, GNAQ, GNG2, 
GNRH1, GRAP, GTF2A2, GTF2H1, GTF3C6, HAND1, HCLS1, HDAC6, HDAC7, HELZ2, HES5, HEY1, HEYL, HFE2, HHEX, HIST1H1C, 
HMGA1, HMGN2, HOPX, HOXB3, HOXB4, HR, HSBP1, HSPA4, HSPH1, HTATSF1, HYAL2, ID1, ID2, ID3, ID4, IFI16, IGSF1, IKBKB, IL33, 
IL6, IL6R, INPP5D, IQGAP1, IRF1, IRF6, IRF7, IRF9, ITGA6, ITGB3, JAG1, JAG2, JAK2, JARID2, JDP2, JMJD1C, KAT2A, KAT6A, KDM6B, 
KDM7A, KIT, KLF13, KLF2, KLF4, KLF6, KLF7, KMT2D, KMT2E, LCP2, LDB2, LDLR, LGALS9, LIF, LIPE, LMO2, LMX1B, LRPPRC, LYN, 




MED21, MED23, MED27, MEG3, MEOX1, MEOX2, MERTK, MIF, MITF, MKKS, MLF1, MLIP, MLLT11, MLLT6, MN1, MOSPD1, MRPL12, 
MSC, MSRB2, MSX1, MT3, MTCH2, MURC, MX1, MYBL1, MYC, MYD88, MYH11, MYO6, NAB1, NCOA3, NDFIP1, NDFIP2, NDN, NFAT5, 
NFATC4, NFKB2, NFKBIA, NGF, NMI, NOD2, NOTCH1, NOTCH3, NR0B2, NR4A2, NRARP, OSR2, OTUB1, PA2G4, PARK2, PARK7, 
PARP10, PBX3, PCBD1, PDCD5, PDE2A, PDGFB, PDLIM1, PECAM1, PEX14, PHB, PHF8, PICK1, PID1, PIK3R1, PIM1, PIN1, PKIA, 
PLAUR, PLCB1, PLEKHG2, PLK3, PLSCR1, POLR2E, POU5F1, PPARGC1B, PPID, PPP2CA, PPP2R5B, PRDM1, PRKAA1, PRKAR2B, 
PRMT5, PRMT7, PROX1, PRPF6, PRRX1, PSMB2, PSMC3, PSMC5, PSMD14, PTBP1, PTGER4, PTGES3, PTPN11, RAB27A, RAMP2, 
RAMP3, RAPGEF1, RAPGEF3, RARA, RARG, RASD1, RBBP7, RBX1, RCAN1, RCAN2, REL, RET, RGCC, RGMA, RIPK1, RNASEH2B, 
RNF14, RNF141, RNF20, ROR2, RPRD1B, RREB1, RUVBL1, RUVBL2, S1PR1, SAP18, SBNO2, SDPR, SEC16B, SECTM1, SERPINB9, 
SERPINE1, SETD3, SFMBT1, SFRP1, SFRP4, SGK1, SIN3B, SIRT5, SKI, SKIL, SLC20A1, SLC30A9, SLIT2, SLU7, SMAD3, SMAD6, 
SMAD7, SMO, SMYD2, SNAI2, SNCA, SNF8, SNRPC, SOCS3, SOS1, SOX17, SOX18, SOX7, SOX8, SPEN, SPRY2, SRC, SS18L1, SSPN, 
STAT2, STAT4, STAT6, SUB1, SUFU, SUMO1, TAF1C, TAF7, TAGLN2, TAL1, TBKBP1, TBX19, TBX2, TBX3, TCEB1, TCF15, TCF19, 
TCF21, TCF3, TCF4, TCF7L1, TERF2IP, TET2, TET3, TF, TFB1M, TFB2M, TFDP2, TFE3, TGFB1, TGFB3, THRB, TLE1, TLR4, TLX1, 
TMPO, TNC, TNF, TNFSF10, TNNI1, TOX2, TRAF5, TRERF1, TRIM22, TRIM38, TRIM66, TRPS1, TSHZ3, UBA3, UBE2L3, UBE3A, URI1, 
USP13, UTP4, UXT, VAPA, VAV2, WFS1, WT1, XAB2, XRCC6, YAF2, YBX3, YES1, YWHAQ, ZBTB21, ZFP36, ZFP36L2, ZFPM1, ZFPM2, 
ZNF217, ZNF287, ZNF335, ZNF366, ZNF423, ZNF467, ZNF593, ZNF703, ZP3 
AAMDC, ABCG1, ABL1, ABRA, ACVRL1, AEBP1, AFAP1L2, AGAP2, AGRN, AGTR2, AKIRIN2, AKNA, ANKRD2, AR, ARID5A, ATP8B1, 
BAG1, BAMBI, BASP1, BCL3, BCL6B, BCL9L, BCOR, BEX1, BHLHE40, BHLHE41, BMP2, BMP4, BMP5, BTRC, CAMK2D, CAPN15, 
CBFA2T3, CBL, CBX8, CCDC85B, CD38, CD40, CDH13, CDK2, CDKN1C, CDON, CEBPA, CHCHD2, CHCHD3, CHD1, CIC, CIPC, 
CITED2, CKAP2, CKS2, COPS2, CPEB3, CREBZF, CREG1, CRLF3, CRYM, CSRNP1, CSRP3, CUL3, CUX1, DAB2, DAB2IP, DACH1, 
DDX58, DKK3, DLL1, DLL4, DMAP1, DNAJB5, DNMT1, DNMT3B, DRAP1, DRG1, DTX1, DUSP26, DYRK1B, EBF1, EBF2, EBF3, EBF4, 
EDN1, EDNRB, EGFR, EGR1, EGR2, EID1, ELF1, ELF4, ELK3, ELP3, ELP4, ENG, ENO1, EP300, EPAS1, ERBB4, ERCC2, ERF, ESR1, 
ESRRG, ETS1, ETS2, ETV1, EYA1, EZR, FBXW11, FGF1, FGF9, FGFR3, FLI1, FLT3LG, FOXF1, FSTL3, FZD1, FZD2, FZD4, FZD7, 
GATA2, GATA3, GCLC, GLI2, GLIS2, GLIS3, GLO1, GTF2A2, GTF2H1, GTF3C6, HAND1, HCLS1, HDAC6, HDAC7, HELZ2, HES5, HEY1, 
HEYL, HFE2, HHEX, HIST1H1C, HMGA1, HOPX, HOXB3, HOXB4, HR, HSBP1, HSPH1, HTATSF1, HYAL2, ID1, ID2, ID3, ID4, IFI16, 
IGSF1, IKBKB, IL33, IL6, IRF1, IRF6, IRF7, IRF9, ITGA6, JAG1, JAK2, JARID2, JDP2, JMJD1C, KAT2A, KAT6A, KDM6B, KDM7A, KLF13, 
KLF2, KLF4, KLF6, KLF7, KMT2D, LDB2, LIF, LMO2, LMX1B, LZTS1, MAEL, MAFB, MAFF, MAGED1, MAML1, MAML2, MAP2K5, MAP3K1, 
MCF2L, MDFI, MECOM, MED21, MED23, MED27, MEOX1, MEOX2, MITF, MLF1, MLIP, MLLT11, MLLT6, MOSPD1, MRPL12, MSC, 
MSRB2, MSX1, MT3, MURC, MYBL1, MYC, MYO6, NAB1, NCOA3, NDN, NFAT5, NFATC4, NFKB2, NFKBIA, NMI, NOD2, NOTCH1, 
NOTCH3, NR0B2, NR4A2, NRARP, OSR2, PA2G4, PARK2, PARK7, PBX3, PCBD1, PDE2A, PDGFB, PDLIM1, PEX14, PHB, PHF8, PID1, 
PIK3R1, PIM1, PIN1, PKIA, PLCB1, PLK3, PLSCR1, POLR2E, POU5F1, PPARGC1B, PPID, PPP2CA, PPP2R5B, PRDM1, PRMT5, PROX1, 
PRPF6, PRRX1, PSMC5, PTBP1, RAMP3, RAPGEF3, RARA, RARG, RASD1, RBBP7, RCAN1, REL, RET, RGCC, RGMA, RIPK1, RNF14, 
RNF141, RNF20, ROR2, RPRD1B, RREB1, RUVBL1, RUVBL2, S1PR1, SAP18, SBNO2, SDPR, SETD3, SFMBT1, SFRP1, SIN3B, SKI, 
SKIL, SLC30A9, SMAD3, SMAD7, SMO, SMYD2, SNAI2, SNCA, SNF8, SOX17, SOX18, SOX7, SOX8, SPEN, SRC, SS18L1, STAT2, 
STAT4, STAT6, SUB1, SUFU, SUMO1, TAF1C, TAF7, TAL1, TBX19, TBX2, TBX3, TCEB1, TCF15, TCF19, TCF21, TCF3, TCF4, TCF7L1, 
TERF2IP, TET2, TET3, TF, TFB2M, TFDP2, TFE3, TGFB1, TGFB3, THRB, TLE1, TLR4, TLX1, TMPO, TNF, TOX2, TRERF1, TRIM22, 
TRIM66, TRPS1, TSHZ3, UBA3, UBE2L3, UBE3A, URI1, USP13, UTP4, UXT, WFS1, WT1, XAB2, XRCC6, YAF2, YBX3, YES1, YWHAQ, 
ZBTB21, ZFP36, ZFP36L2, ZFPM1, ZFPM2, ZNF217, ZNF287, ZNF366, ZNF423, ZNF467, ZNF593, ZNF703, ZP3 
transcription of 
DNA 
AAMDC, ABCG1, ABL1, ABRA, ACVRL1, AEBP1, AFAP1L2, AGAP2, AGRN, AGTR2, AKIRIN2, AKNA, ANKRD2, ANP32A, APOL3, AR, 
ARID5A, ATP8B1, BAG1, BAMBI, BASP1, BCL3, BCL6B, BCL9L, BCOR, BEX1, BHLHE40, BHLHE41, BMP2, BMP4, BMP5, BST2, BTAF1, 
BTRC, CAMK2D, CAPN15, CAV3, CBFA2T3, CBL, CBX8, CCDC85B, CCL2, CCNDBP1, CD38, CD40, CD9, CDC25B, CDH13, CDK2, 
CDKN1C, CDON, CDR2, CEBPA, CHCHD2, CHCHD3, CHD1, CIC, CIPC, CITED2, CKAP2, CKS2, COPS2, CPEB3, CREBZF, CREG1, 
CRLF3, CRYM, CSE1L, CSF1, CSRNP1, CSRP3, CTDSP2, CUL3, CUX1, CXCL3, CXCR4, DAB2, DAB2IP, DACH1, DDX58, DKK3, DLL1, 
DLL4, DMAP1, DNAJB5, DNMT1, DNMT3B, DNTTIP1, DRAP1, DRG1, DTX1, DUSP1, DUSP26, DYRK1B, EBF1, EBF2, EBF3, EBF4, 
EDN1, EDNRB, EGFR, EGR1, EGR2, EID1, EIF2S1, ELF1, ELF4, ELK3, ELP3, ELP4, ENG, ENO1, EP300, EPAS1, ERBB4, ERCC2, ERF, 
ERG, ERN1, ESR1, ESRRG, ETS1, ETS2, ETV1, EYA1, EZR, FAF1, FBXW11, FGF1, FGF9, FGFR3, FGR, FHIT, FLI1, FLT3LG, FOXF1, 
FSTL3, FXYD1, FZD1, FZD2, FZD4, FZD7, GADD45A, GATA2, GATA3, GBP2, GCLC, GLI2, GLIS2, GLIS3, GLO1, GNAQ, GNG2, GNRH1, 
GRAP, GTF2A2, GTF2H1, GTF3C6, HAND1, HCLS1, HDAC6, HDAC7, HELZ2, HES5, HEY1, HEYL, HFE2, HHEX, HIST1H1C, HMGA1, 
HMGN2, HOPX, HOXB3, HOXB4, HR, HSBP1, HSPH1, HTATSF1, HYAL2, ID1, ID2, ID3, ID4, IFI16, IGSF1, IKBKB, IL33, IL6, IL6R, 
INPP5D, IQGAP1, IRF1, IRF6, IRF7, IRF9, ITGA6, JAG1, JAG2, JAK2, JARID2, JDP2, JMJD1C, KAT2A, KAT6A, KDM6B, KDM7A, KLF13, 
KLF2, KLF4, KLF6, KLF7, KMT2D, KMT2E, LCP2, LDB2, LDLR, LGALS9, LIF, LIPE, LMO2, LMX1B, LRPPRC, LYN, LZTS1, MAEL, MAFB, 
MAFF, MAGED1, MALT1, MAML1, MAML2, MAP2K5, MAP3K1, MAP3K11, MAPK11, MCF2L, MDFI, MECOM, MED21, MED23, MED27, 
MEG3, MEOX1, MEOX2, MIF, MITF, MLF1, MLIP, MLLT11, MLLT6, MN1, MOSPD1, MRPL12, MSC, MSRB2, MSX1, MT3, MTCH2, MURC, 
MYBL1, MYC, MYD88, MYH11, MYO6, NAB1, NCOA3, NDN, NFAT5, NFATC4, NFKB2, NFKBIA, NGF, NMI, NOD2, NOTCH1, NOTCH3, 
NR0B2, NR4A2, NRARP, OSR2, OTUB1, PA2G4, PARK2, PARK7, PBX3, PCBD1, PDE2A, PDGFB, PDLIM1, PECAM1, PEX14, PHB, 
PHF8, PID1, PIK3R1, PIM1, PIN1, PKIA, PLCB1, PLEKHG2, PLK3, PLSCR1, POLR2E, POU5F1, PPARGC1B, PPID, PPP2CA, PPP2R5B, 
PRDM1, PRKAR2B, PRMT5, PROX1, PRPF6, PRRX1, PSMC3, PSMC5, PSMD14, PTBP1, PTGER4, PTGES3, PTPN11, RAMP3, 
RAPGEF1, RAPGEF3, RARA, RARG, RASD1, RBBP7, RBX1, RCAN1, RCAN2, REL, RET, RGCC, RGMA, RIPK1, RNF14, RNF141, 
RNF20, ROR2, RPRD1B, RREB1, RUVBL1, RUVBL2, S1PR1, SAP18, SBNO2, SDPR, SECTM1, SETD3, SFMBT1, SFRP1, SGK1, SIN3B, 
SKI, SKIL, SLC20A1, SLC30A9, SMAD3, SMAD6, SMAD7, SMO, SMYD2, SNAI2, SNCA, SNF8, SOCS3, SOS1, SOX17, SOX18, SOX7, 
SOX8, SPEN, SRC, SS18L1, SSPN, STAT2, STAT4, STAT6, SUB1, SUFU, SUMO1, TAF1C, TAF7, TAL1, TBKBP1, TBX19, TBX2, TBX3, 
TCEB1, TCF15, TCF19, TCF21, TCF3, TCF4, TCF7L1, TERF2IP, TET2, TET3, TF, TFB1M, TFB2M, TFDP2, TFE3, TGFB1, TGFB3, THRB, 
TLE1, TLR4, TLX1, TMPO, TNF, TNFSF10, TNNI1, TOX2, TRAF5, TRERF1, TRIM22, TRIM38, TRIM66, TRPS1, TSHZ3, UBA3, UBE2L3, 
UBE3A, URI1, USP13, UTP4, UXT, VAPA, VAV2, WFS1, WT1, XAB2, XRCC6, YAF2, YBX3, YES1, YWHAQ, ZBTB21, ZFP36, ZFP36L2, 
ZFPM1, ZFPM2, ZNF217, ZNF287, ZNF366, ZNF423, ZNF467, ZNF593, ZNF703, ZP3 
transcription of 
RNA 
ABL1, ACOX1, ADM, AKT3, ANP32A, ARHGAP32, ARHGEF1, ATIC, BCKDHA, CBL, CD40, CDC25A, CEBPA, CLU, CSF1, DFFB, DNMT1, 
DNPH1, EFNB1, EGFR, EGR1, EIF2S1, EIF3I, EP300, EPS8, ERRFI1, ESR1, ETS1, FCGR3A/FCGR3B, FES, FGF1, FGFR3, FGFR4, FLI1, 
FLT1, GAB1, GPI, GPR4, HCLS1, HEY1, HMGA1, HOXB4, IGFBP2, IRF1, ITGB4, KIFAP3, KLF6, KSR1, LDHA, LIN9, MALAT1, MAP2K5, 
MAP3K11, MAP3K8, MCF2L, MECOM, MERTK, MITF, MN1, MRAS, MST1R, MYC, NEDD4, NFKB2, NFKBIA, ODC1, PARP10, PDGFB, 
PDGFRA, PDGFRB, PIK3R1, PIN1, PLCG2, PLEKHG2, PRKACB, PRMT5, PTN, PTPN11, RAPGEF1, RET, RRAS2, SKI, SMO, SOS1, 
SRC, TGFB1, TIAM1, TMEM176B, TPM3, TRIO, TYRO3 
transformation of 
fibroblast cell lines 
ABL1, ADAM15, ADORA1, AQP3, BAG1, CCL11, CCL2, CD40, CDH5, CSF1, CX3CL1, CXCL12, CXCL2, CXCL3, CXCL8, CXCR4, DOCK8, 
EFNB2, ENG, ENPP2, F11R, ICAM1, ID1, ID3, IL6, ITGAV, ITGAX, ITGB3, JAM2, LDLR, LIPA, MAPK11, MMP14, MYLK3, NOTCH1, 
PAFAH1B1, PDCD1LG2, PECAM1, PREX1, RARRES2, SELE, SERPINE1, SIAH2, SRC, STAT2, STC1, TGFB1, TIMP2, TNC, TNF, TRIO 
transmigration of 
cells 
ADAM15, ANGPTL4, ARHGEF15, BMP4, CD9, CDH5, CXCL1, CXCL12, CXCL8, CXCR4, EDN1, EDNRB, EFNB2, ENG, EPHA2, ERG, 
ESAM, F11R, FES, FLT1, GBP1, ID1, ID3, IL6, KCNMA1, KDR, MCF2L, PATJ, PDGFB, PECAM1, PIK3C2A, PLAU, PLAUR, PROX1, PTN, 
RCAN1, RET, RHOJ, S1PR1, SLIT2, SNAI2, SRC, TEK, TGFB1, VASH2, VEGFC tubulation of cells 
ADAM15, ANGPTL4, ARHGEF15, BMP4, CD9, CDH5, CXCL1, CXCL12, CXCL8, CXCR4, EDN1, EDNRB, EFNB2, ENG, EPHA2, ERG, 
ESAM, F11R, FES, FLT1, GBP1, ID1, ID3, IL6, KCNMA1, KDR, MCF2L, PATJ, PDGFB, PECAM1, PIK3C2A, PLAU, PLAUR, PROX1, PTN, 
RCAN1, RET, RHOJ, S1PR1, SLIT2, SNAI2, SRC, TEK, TGFB1, VASH2, VEGFC tubulation of cells 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADAMTS9, ADARB1, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, 
AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, AKR1B1, AKR7A2, AKT3, ALDH1A2, ALDH1B1, ALDH7A1, ALPL, ANTXR2, ANXA1, 
ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, B4GAT1, BAMBI, BDH1, BECN1, BHLHE40, BTRC, C16orf45, C2orf88, 
CALCRL, CARD16, CASC3, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDH13, CDK2, CEBPA, CFI, CHD1, CHRDL2, CKB, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, 
CXADR, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, 
DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, EIF2AK1, 
EIF3H, ELOVL7, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERAL1, ERBB4, ERCC2, ERG, ESR1, 
ESRRG, ETV1, FAM171A1, FAM65C, FBN1, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT3LG, FLT4, FXYD1, 
GABBR1, GADD45A, GAS1, GATA3, GBP2, GGPS1, GIT1, GNAQ, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, 






IQGAP1, IRF1, ISOC1, ITGA6, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, KLF2, KLF4, KLF6, 
KLF8, KMT2C, KMT2D, KPNA3, LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYN, LYZ, MAL, MALAT1, 
MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, MRPS23, MST1R, MSX1, 
MUM1L1, MYC, MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, 
OCLN, ODC1, OSR2, PAFAH1B1, PCCA, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, PDXDC2P, PGK1, PHB, PIK3R1, PIK3R3, 
PIM1, PKIA, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PRKD3, PRRC2C, PSMB4, PSMD4, 
PTBP1, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, PTPRN2, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, RARG, RASA4, 
RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RREB1, RRM1, S100A8, S100A9, SCARA5, SCN7A, SDPR, SEL1L3, 
SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, SLC39A4, SLFN11, SLIT2, 
SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, STAMBP, 
STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, TLR4, 
TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, 
UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VCP, VEGFC, VSTM2L, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, YES1, 
YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADAMTS9, ADARB1, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, 
AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, AKR1B1, AKR7A2, AKT3, ALDH1A2, ALDH1B1, ALDH7A1, ALPL, ANTXR2, ANXA1, 
ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, B4GAT1, BAMBI, BDH1, BECN1, BHLHE40, BTRC, C16orf45, C2orf88, 
CALCRL, CARD16, CASC3, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDH13, CDK2, CEBPA, CFI, CHD1, CHRDL2, CKB, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, 
CXADR, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, 
DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, EIF2AK1, 
EIF3H, ELOVL7, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERAL1, ERBB4, ERCC2, ERG, ESR1, 
ESRRG, ETV1, FAM171A1, FAM65C, FBN1, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT3LG, FLT4, FXYD1, 
GABBR1, GADD45A, GAS1, GATA3, GBP2, GGPS1, GIT1, GNAQ, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, 
HEPH, HIST1H1C, HMGA1, HN1, HOPX, HOXB2, HSD17B10, ID3, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGDCC4, IGFBP2, IGFBP6, IL33, IL6, 
IQGAP1, IRF1, ISOC1, ITGA6, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, KLF2, KLF4, KLF6, 
KLF8, KMT2C, KMT2D, KPNA3, LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYN, LYZ, MAL, MALAT1, 
MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, MRPS23, MST1R, MSX1, 
MUM1L1, MYC, MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, 
OCLN, ODC1, OSR2, PAFAH1B1, PCCA, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, PDXDC2P, PGK1, PHB, PIK3R1, PIK3R3, 
PIM1, PKIA, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PRKD3, PRRC2C, PSMB4, PSMD4, 
PTBP1, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, PTPRN2, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, RARG, RASA4, 
RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RREB1, RRM1, S100A8, S100A9, SCARA5, SCN7A, SDPR, SEL1L3, 
SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, SLC39A4, SLFN11, SLIT2, 
SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, STAMBP, 
STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, TLR4, 
TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, 
UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VCP, VEGFC, VSTM2L, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, YES1, 
YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 
tumorigenesis of 
genital organ 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ACO1, ADAM15, ADAMTS5, ADAMTS9, ADARB1, ADGRG1, ADM, ADRA2B, ADRA2C, AFAP1, 
AGAP2, AGPAT2, AGTR1, AIG1, AIM1, AKAP12, AKR1B1, AKR7A2, AKT3, ALDH1A2, ALDH1B1, ALDH7A1, ALPL, ANTXR2, ANXA1, 
ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, B4GAT1, BAMBI, BDH1, BECN1, BHLHE40, BTRC, C16orf45, C2orf88, 
CALCRL, CARD16, CASC3, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD34, CD83, CDH13, CDK2, CEBPA, CFI, CHD1, CHRDL2, CKB, 
CLIC2, CLU, CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, 
CXADR, CXCL1, CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, 
DMC1, DNAJC15, DNMT1, DPP4, DTNA, DUSP1, DUSP2, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR1, EGR3, EIF2AK1, 
EIF3H, ELOVL7, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPB41L3, EPHA3, ERAL1, ERBB4, ERCC2, ERG, ESR1, 
ESRRG, ETV1, FAM171A1, FAM65C, FBN1, FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGL2, FLT1, FLT3LG, FLT4, FXYD1, 
GABBR1, GADD45A, GAS1, GATA3, GBP2, GGPS1, GIT1, GNAQ, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, 
HEPH, HIST1H1C, HMGA1, HN1, HOPX, HOXB2, HSD17B10, ID3, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGDCC4, IGFBP2, IGFBP6, IL33, IL6, 
IQGAP1, IRF1, ISOC1, ITGA6, ITGB3, ITGB4, ITM2A, ITPR1, JAG1, JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KITLG, KLF2, KLF4, KLF6, 
KLF8, KMT2C, KMT2D, KPNA3, LACTB, LAYN, LDB2, LGALS9, LIFR, LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYN, LYZ, MAL, MALAT1, 
MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICAL2, MICB, MIF, MIPEP, MMP14, MOXD1, MRPS23, MST1R, MSX1, 
MUM1L1, MYC, MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NFKBIA, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, 
OCLN, ODC1, OSR2, PAFAH1B1, PCCA, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, PDXDC2P, PGK1, PHB, PIK3R1, PIK3R3, 
PIM1, PKIA, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PMAIP1, POSTN, PPIF, PPP2CA, PRKCH, PRKD3, PRRC2C, PSMB4, PSMD4, 
PTBP1, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, PTPRN2, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, RARG, RASA4, 
RCAN2, RECK, RET, RGCC, RNF144A, RNF144B, RNF181, ROBO4, RREB1, RRM1, S100A8, S100A9, SCARA5, SCN7A, SDPR, SEL1L3, 
SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, SLC39A4, SLFN11, SLIT2, 
SMO, SMS, SNAI2, SNCAIP, SND1, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, SSTR1, STAMBP, 
STC1, STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, TLR4, 
TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, 
UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VCP, VEGFC, VSTM2L, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, YES1, 
YWHAQ, ZAK, ZFP36, ZFPM2, ZNF217 
tumorigenesis of 
genital organ 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADAMTS9, ADARB1, ADM, ADRA2B, ADRA2C, AGPAT2, AIG1, AKR1B1, AKR7A2, 
AKT3, ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, BDH1, BECN1, BTRC, 
C16orf45, C2orf88, CALCRL, CARD16, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD83, CDH13, CDK2, CHD1, CHRDL2, CLIC2, CLU, 
CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CXADR, CXCL1, 
CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, DMC1, DPP4, DTNA, 
DUSP1, DYNC1I1, DYNLRB1, EDNRB, EFNB2, EGFR, EGR3, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERAL1, 
ERBB4, ERCC2, ERG, ESR1, ESRRG, FAM171A1, FAM65C, FBN1, FGF1, FGFR3, FGL2, FLT1, FLT3LG, FLT4, FXYD1, GABBR1, 
GADD45A, GAS1, GATA3, GIT1, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, HMGA1, HN1, 
HOPX, HOXB2, HSD17B10, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGFBP2, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, 
JAG2, KCNMA1, KDR, KIT, KLF2, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICB, MIF, MMP14, MOXD1, MRPS23, MSX1, MUM1L1, MYC, 
MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, OCLN, OSR2, PCCA, 
PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAU, PLAUR, PLCL1, PMAIP1, POSTN, PPIF, PPP2CA, 
PRRC2C, PSMB4, PTBP1, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, RARG, 
RECK, RGCC, RNF144B, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, 
SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SMO, SNCAIP, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SRC, STAMBP, STC1, 
STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, TLR4, TMEM176B, 
TNC, TNF, TNFAIP2, TNFRSF10A, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, UBE2S, UBE3A, UCHL1, 
URI1, UROD, UTRN, VCP, VEGFC, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, YES1, ZAK, ZFP36, ZFPM2, ZNF217 
tumorigenesis of 
reproductive tract 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADAMTS9, ADARB1, ADM, ADRA2B, ADRA2C, AGPAT2, AIG1, AKR1B1, AKR7A2, 
AKT3, ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, BDH1, BECN1, BTRC, 
C16orf45, C2orf88, CALCRL, CARD16, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD83, CDH13, CDK2, CHD1, CHRDL2, CLIC2, CLU, 
CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CXADR, CXCL1, 
CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, DMC1, DPP4, DTNA, 
DUSP1, DYNC1I1, DYNLRB1, EDNRB, EFNB2, EGFR, EGR3, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERAL1, 






GADD45A, GAS1, GATA3, GIT1, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, HMGA1, HN1, 
HOPX, HOXB2, HSD17B10, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGFBP2, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, 
JAG2, KCNMA1, KDR, KIT, KLF2, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICB, MIF, MMP14, MOXD1, MRPS23, MSX1, MUM1L1, MYC, 
MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, OCLN, OSR2, PCCA, 
PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAU, PLAUR, PLCL1, PMAIP1, POSTN, PPIF, PPP2CA, 
PRRC2C, PSMB4, PTBP1, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, RARG, 
RECK, RGCC, RNF144B, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, 
SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SMO, SNCAIP, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SRC, STAMBP, STC1, 
STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, TLR4, TMEM176B, 
TNC, TNF, TNFAIP2, TNFRSF10A, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, UBE2S, UBE3A, UCHL1, 
URI1, UROD, UTRN, VCP, VEGFC, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, YES1, ZAK, ZFP36, ZFPM2, ZNF217 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADAMTS9, ADARB1, ADM, ADRA2B, ADRA2C, AGPAT2, AIG1, AKR1B1, AKR7A2, 
AKT3, ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, ATP8B1, AZGP1, BDH1, BECN1, BTRC, 
C16orf45, C2orf88, CALCRL, CARD16, CASP2, CBL, CBS/CBSL, CCL2, CCT5, CD83, CDH13, CDK2, CHD1, CHRDL2, CLIC2, CLU, 
CMTM8, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CXADR, CXCL1, 
CXCL12, CXCL14, CXCL8, CXCR4, CYP1B1, DAB2, DACH1, DCHS1, DDR1, DDR2, DDX24, DDX6, DENND2A, DMC1, DPP4, DTNA, 
DUSP1, DYNC1I1, DYNLRB1, EDNRB, EFNB2, EGFR, EGR3, EMCN, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERAL1, 
ERBB4, ERCC2, ERG, ESR1, ESRRG, FAM171A1, FAM65C, FBN1, FGF1, FGFR3, FGL2, FLT1, FLT3LG, FLT4, FXYD1, GABBR1, 
GADD45A, GAS1, GATA3, GIT1, GNG11, GNRH1, GPR4, GSTM5, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, HMGA1, HN1, 
HOPX, HOXB2, HSD17B10, IDO1, IER3, IFIH1, IFIT3, IFITM2, IGFBP2, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, 
JAG2, KCNMA1, KDR, KIT, KLF2, KLF6, KLF8, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, 
MALAT1, MAOA, MAP3K1, MASP1, MECOM, MEOX2, MEX3D, MGMT, MICB, MIF, MMP14, MOXD1, MRPS23, MSX1, MUM1L1, MYC, 
MYH11, NCOA3, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NOTCH3, NR0B2, NR4A2, NT5E, OAS3, OCLN, OSR2, PCCA, 
PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAU, PLAUR, PLCL1, PMAIP1, POSTN, PPIF, PPP2CA, 
PRRC2C, PSMB4, PTBP1, PTGES, PTGIS, PTGR1, PTGS1, PTN, PTPN11, RABGGTB, RAD50, RAMP1, RAMP2, RAPGEF3, RARG, 
RECK, RGCC, RNF144B, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, 
SKP1, SLC16A3, SLC39A4, SLFN11, SLIT2, SMO, SNCAIP, SOCS3, SORBS2, SORT1, SOX17, SPINT2, SPOCK2, SRC, STAMBP, STC1, 
STX3, SYNPO2, TACR2, TBC1D2B, TBX3, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, TGFB3, THBS2, TLR4, TMEM176B, 
TNC, TNF, TNFAIP2, TNFRSF10A, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, TUBA4A, TUBA8, TUBB4B, TWF1, UBE2S, UBE3A, UCHL1, 
URI1, UROD, UTRN, VCP, VEGFC, VTN, WEE1, WISP1, WISP2, WNT5B, WT1, XAF1, YES1, ZAK, ZFP36, ZFPM2, ZNF217 
tumorigenesis of 
reproductive tract 
ABAT, ABCA8, ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ACE, ACOT9, ACOX1, ACTR10, ADA, ADAM23, ADAMTS10, ADAMTS15, 
ADAMTS4, ADAMTS5, ADAMTS9, ADGRG1, ADH5, ADM, ADORA1, ADRA2C, ADSL, AEBP1, AFAP1, AGAP2, AGPAT2, AGTR1, AIG1, 
AIM1, AKAP12, AKAP6, AKR1B1, AKT3, ALAD, ALDH1A2, ALDH1B1, ALDH2, ALDH7A1, ALDOC, ALPL, AMOT, ANGPTL4, ANO1, 
ANPEP, ANTXR2, ANXA1, ANXA3, APCDD1, APEX1, AR, ARHGEF7, ASB5, ATIC, ATP1B3, ATP8B1, AZGP1, BAALC, BAG1, BAMBI, 
BASP1, BCL2L13, BCL3, BECN1, BEX1, BEX2, BHLHE40, BLVRB, BMP1, BMP2, BMP4, BMP5, BNIP3, BTRC, C1orf115, C2orf88, 
C9orf16, CA3, CADPS, CALCRL, CAMK2N1, CAP2, CARD16, CASP10, CASP2, CASP4, CBL, CBS/CBSL, CCDC68, CCL11, CCL2, CD109, 
CD34, CD83, CD9, CDC25A, CDC25B, CDC42BPA, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CFI, CHD1, CILP, CKB, CKS2, 
CLIC2, CLMN, CLU, CMTM8, CNN1, COBLL1, COL15A1, COL27A1, COL6A3, COX17, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTF1, 
CTNNAL1, CUL3, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, DAB2, DAB2IP, 
DACH1, DBI, DDR1, DDR2, DDX58, DFFB, DGAT2, DLC1, DLK1, DLL1, DLL4, DMC1, DNHD1, DNMT1, DNMT3B, DPP4, DPYD, DPYSL4, 
DSG2, DSTN, DTNA, DTX1, DTX3, DUOX1, DUSP1, DUSP2, DUSP6, DYNC1I1, DYNLRB1, EBF1, EBP, EDN1, EDNRB, EFNA5, EFNB2, 
EGFR, EGR1, EGR3, EIF3H, ELMO1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, ERBB4, 
ERCC2, ERG, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EXOSC4, EYA1, EZR, F11R, F5, FABP5, FAM134B, FAM171A1, FAM57A, 
FAM96B, FBLN2, FCGR3A/FCGR3B, FCN3, FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGL2, FGR, FH, FHIT, FLT1, FLT4, FSTL3, FURIN, 
FUT8, FXYD1, FZD1, FZD7, GABARAPL2, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GAS1, GATA2, GATA3, GBP2, GFRA1, 
GGPS1, GIT1, GLI2, GLRX, GLRX2, GNAQ, GNRH1, GPI, GPR4, GRIN3A, GSS, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, 
HDAC6, HDAC7, HEPH, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HMGN2, HN1, HOPX, HOXB2, HOXB3, HPRT1, 
HSD11B2, HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IKBKB, IL15RA, IL1R1, IL27RA, 
IL2RB, IL33, IL6, IL6R, INPP5D, IPO7, IQGAP1, IRF1, IRF6, ITGA6, ITGAV, ITGB3, ITGB4, ITIH5, ITM2A, ITPR1, JAG1, JAG2, JAK2, 
KAT2A, KAT6A, KAZN, KCNMA1, KDR, KIF1A, KIT, KLF3, KLF4, KLF6, KLF8, KLHL41, KMT2C, KMT2D, LAMA3, LAPTM4B, LDB2, LDHA, 
LHFPL2, LIF, LIFR, LIMA1, LIMK2, LINC00152, LIPE, LOC102724428/SIK1, LRRK2, LTBP4, LTF, LTK, LY6E, LYN, LYZ, MAFB, MAGED1, 
MAL, MALAT1, MAML1, MAOA, MAP1LC3B, MAP3K1, MAP4K5, MAPK11, MCM4, MECOM, MEOX2, MGMT, MICAL2, MICB, MIF, MIPEP, 
MITF, MMP14, MN1, MOXD1, MPP1, MRPS23, MST1R, MT1E, MUM1L1, MYBL1, MYC, MYH11, MYO6, N4BP2L1, NCOA3, NDN, 
NDUFB7, NEDD4, NEIL1, NEURL1B, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), NRARP, NTRK1, NUMB, NUP37, OAS3, 
OCLN, ODC1, OSMR, PA2G4, PAIP1, PALLD, PARK2, PARK7, PCDH12, PCDH7, PDE2A, PDE4C, PDE7B, PDE8A, PDE8B, PDGFD, 
PDGFRA, PDGFRB, PDHA1, PDLIM3, PDPN, PEAR1, PERP, PEX11A, PFKP, PGK1, PHLDA1, PIGT, PIK3R1, PIM1, PLA2G2A, PLAU, 
PLAUR, PLCE1, PLCG1, PLCL1, PLEKHB1, PLIN2, PLXDC1, PMAIP1, PNP, POLB, POSTN, POU5F1, PPIF, PPIH, PPM1H, PPP1CB, 
PPP1R3A, PRDM1, PRDX2, PRIM2, PRKAA2, PRKACB, PRMT5, PROSC, PROX1, PRPF6, PSME4, PTBP1, PTGES, PTGFRN, PTGIS, 
PTGS1, PTN, PTPN11, PTPN13, PTPN5, PTPRF, PXDN, PXN, RAB11FIP1, RABGGTB, RAD50, RAMP1, RARA, RARG, RASSF1, RBX1, 
RCAN2, RCHY1, RECK, REL, RET, RGCC, RGL2, RGN, RHOJ, RNF144B, RNF181, RREB1, RRM1, RUVBL1, S100A8, S100A9, S1PR1, 
SAMD9L, SCAND1, SCARA5, SCD, SDF2L1, SEC61G, SEL1L3, SELE, SEMA3F, SEMA5A, SERPINB9, SERPINE1, SFRP1, SFRP4, 
SGK1, SH3D21, SIAH2, SKP1, SLC16A1, SLC16A3, SLC16A5, SLC25A5, SLC26A10, SLC39A4, SLC8A1, SLIT2, SMAD3, SMAD7, SMO, 
SMS, SNAI2, SNRPG, SOCS3, SOD1, SOD3, SORD, SORT1, SOX13, SOX17, SPEN, SPINK5, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, 
SRGN, SSPN, SSTR1, STAT6, STMN3, TACR2, TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCF21, TCF3, TCP1, TEK, TET2, TFDP2, TFPI, 
TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, TLR4, TM4SF1, TMEM176B, TNC, TNF, TNFAIP2, 
TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFSF10, TNKS2, TNNT3, TNS2, TPD52L1, TPO, TRAP1, TRAPPC2L, TSHZ3, TSPAN4, 
TSPAN5, TSPAN7, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2S, UBE2T, UBE3A, UCHL1, UGP2, UNC5C, URI1, UTP4, VASH2, 
VEGFC, VSIG10, VSTM2L, VTN, WBSCR22, WISP1, WISP2, WT1, WT1-AS, XAF1, XK, YBX3, YES1, YWHAQ, ZFP36, ZFP36L1, 
ZFP36L2, ZFPM2, ZNF703 
tumorigenesis of 
tissue 
ABAT, ABCA8, ABCB1, ABCG1, ABCG2, ABL1, ACAT1, ACE, ACOT9, ACOX1, ACTR10, ADA, ADAM23, ADAMTS10, ADAMTS15, 
ADAMTS4, ADAMTS5, ADAMTS9, ADGRG1, ADH5, ADM, ADORA1, ADRA2C, ADSL, AEBP1, AFAP1, AGAP2, AGPAT2, AGTR1, AIG1, 
AIM1, AKAP12, AKAP6, AKR1B1, AKT3, ALAD, ALDH1A2, ALDH1B1, ALDH2, ALDH7A1, ALDOC, ALPL, AMOT, ANGPTL4, ANO1, 
ANPEP, ANTXR2, ANXA1, ANXA3, APCDD1, APEX1, AR, ARHGEF7, ASB5, ATIC, ATP1B3, ATP8B1, AZGP1, BAALC, BAG1, BAMBI, 
BASP1, BCL2L13, BCL3, BECN1, BEX1, BEX2, BHLHE40, BLVRB, BMP1, BMP2, BMP4, BMP5, BNIP3, BTRC, C1orf115, C2orf88, 
C9orf16, CA3, CADPS, CALCRL, CAMK2N1, CAP2, CARD16, CASP10, CASP2, CASP4, CBL, CBS/CBSL, CCDC68, CCL11, CCL2, CD109, 
CD34, CD83, CD9, CDC25A, CDC25B, CDC42BPA, CDH13, CDK2, CDKN1C, CDON, CEBPA, CES2, CFI, CHD1, CILP, CKB, CKS2, 
CLIC2, CLMN, CLU, CMTM8, CNN1, COBLL1, COL15A1, COL27A1, COL6A3, COX17, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTF1, 
CTNNAL1, CUL3, CUX1, CX3CL1, CXADR, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, CYGB, CYP1B1, DAB2, DAB2IP, 
DACH1, DBI, DDR1, DDR2, DDX58, DFFB, DGAT2, DLC1, DLK1, DLL1, DLL4, DMC1, DNHD1, DNMT1, DNMT3B, DPP4, DPYD, DPYSL4, 
DSG2, DSTN, DTNA, DTX1, DTX3, DUOX1, DUSP1, DUSP2, DUSP6, DYNC1I1, DYNLRB1, EBF1, EBP, EDN1, EDNRB, EFNA5, EFNB2, 
EGFR, EGR1, EGR3, EIF3H, ELMO1, ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPAS1, EPB41L3, EPHA2, EPHA3, EPHB4, ERBB4, 
ERCC2, ERG, ESR1, ESRRG, ETFA, ETS1, ETS2, ETV1, EXOSC4, EYA1, EZR, F11R, F5, FABP5, FAM134B, FAM171A1, FAM57A, 
FAM96B, FBLN2, FCGR3A/FCGR3B, FCN3, FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGL2, FGR, FH, FHIT, FLT1, FLT4, FSTL3, FURIN, 
FUT8, FXYD1, FZD1, FZD7, GABARAPL2, GABBR1, GABBR2, GABRA4, GABRD, GADD45A, GAS1, GATA2, GATA3, GBP2, GFRA1, 
GGPS1, GIT1, GLI2, GLRX, GLRX2, GNAQ, GNRH1, GPI, GPR4, GRIN3A, GSS, GSTM5, GSTO1, HAGH, HAND1, HBA1/HBA2, HBEGF, 
HDAC6, HDAC7, HEPH, HES5, HEY1, HEYL, HIST1H1C, HLA-DRA, HLX, HMGA1, HMGN2, HN1, HOPX, HOXB2, HOXB3, HPRT1, 
HSD11B2, HSPA5, ICAM1, ID1, ID2, ID3, ID4, IER3, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IKBKB, IL15RA, IL1R1, IL27RA, 
IL2RB, IL33, IL6, IL6R, INPP5D, IPO7, IQGAP1, IRF1, IRF6, ITGA6, ITGAV, ITGB3, ITGB4, ITIH5, ITM2A, ITPR1, JAG1, JAG2, JAK2, 






LHFPL2, LIF, LIFR, LIMA1, LIMK2, LINC00152, LIPE, LOC102724428/SIK1, LRRK2, LTBP4, LTF, LTK, LY6E, LYN, LYZ, MAFB, MAGED1, 
MAL, MALAT1, MAML1, MAOA, MAP1LC3B, MAP3K1, MAP4K5, MAPK11, MCM4, MECOM, MEOX2, MGMT, MICAL2, MICB, MIF, MIPEP, 
MITF, MMP14, MN1, MOXD1, MPP1, MRPS23, MST1R, MT1E, MUM1L1, MYBL1, MYC, MYH11, MYO6, N4BP2L1, NCOA3, NDN, 
NDUFB7, NEDD4, NEIL1, NEURL1B, NFKBIA, NOTCH1, NOTCH3, NPIPB3 (includes others), NRARP, NTRK1, NUMB, NUP37, OAS3, 
OCLN, ODC1, OSMR, PA2G4, PAIP1, PALLD, PARK2, PARK7, PCDH12, PCDH7, PDE2A, PDE4C, PDE7B, PDE8A, PDE8B, PDGFD, 
PDGFRA, PDGFRB, PDHA1, PDLIM3, PDPN, PEAR1, PERP, PEX11A, PFKP, PGK1, PHLDA1, PIGT, PIK3R1, PIM1, PLA2G2A, PLAU, 
PLAUR, PLCE1, PLCG1, PLCL1, PLEKHB1, PLIN2, PLXDC1, PMAIP1, PNP, POLB, POSTN, POU5F1, PPIF, PPIH, PPM1H, PPP1CB, 
PPP1R3A, PRDM1, PRDX2, PRIM2, PRKAA2, PRKACB, PRMT5, PROSC, PROX1, PRPF6, PSME4, PTBP1, PTGES, PTGFRN, PTGIS, 
PTGS1, PTN, PTPN11, PTPN13, PTPN5, PTPRF, PXDN, PXN, RAB11FIP1, RABGGTB, RAD50, RAMP1, RARA, RARG, RASSF1, RBX1, 
RCAN2, RCHY1, RECK, REL, RET, RGCC, RGL2, RGN, RHOJ, RNF144B, RNF181, RREB1, RRM1, RUVBL1, S100A8, S100A9, S1PR1, 
SAMD9L, SCAND1, SCARA5, SCD, SDF2L1, SEC61G, SEL1L3, SELE, SEMA3F, SEMA5A, SERPINB9, SERPINE1, SFRP1, SFRP4, 
SGK1, SH3D21, SIAH2, SKP1, SLC16A1, SLC16A3, SLC16A5, SLC25A5, SLC26A10, SLC39A4, SLC8A1, SLIT2, SMAD3, SMAD7, SMO, 
SMS, SNAI2, SNRPG, SOCS3, SOD1, SOD3, SORD, SORT1, SOX13, SOX17, SPEN, SPINK5, SPINT2, SPOCK2, SPRY1, SPRY2, SRC, 
SRGN, SSPN, SSTR1, STAT6, STMN3, TACR2, TBC1D2B, TBC1D9, TBX2, TBX3, TCEB1, TCF21, TCF3, TCP1, TEK, TET2, TFDP2, TFPI, 
TFPI2, TFRC, TGFB1, TGFB3, THBD, THBS2, THEM4, THPO, THRB, TIAM1, TIMP2, TLR4, TM4SF1, TMEM176B, TNC, TNF, TNFAIP2, 
TNFRSF10A, TNFRSF11B, TNFRSF12A, TNFSF10, TNKS2, TNNT3, TNS2, TPD52L1, TPO, TRAP1, TRAPPC2L, TSHZ3, TSPAN4, 
TSPAN5, TSPAN7, TTLL1, TUBA4A, TUBA8, TUBB4B, TXNRD1, UBE2S, UBE2T, UBE3A, UCHL1, UGP2, UNC5C, URI1, UTP4, VASH2, 
VEGFC, VSIG10, VSTM2L, VTN, WBSCR22, WISP1, WISP2, WT1, WT1-AS, XAF1, XK, YBX3, YES1, YWHAQ, ZFP36, ZFP36L1, 
ZFP36L2, ZFPM2, ZNF703 
AMOT, ANAPC16, ARIH2, ATG3, BIRC3, BTRC, CARD10, CBL, CD40, CHP1, CNOT4, COMMD1, CUL2, CUL3, DERL1, DZIP3, FBXO25, 
FBXO9, FBXW11, FBXW5, FEM1B, FGFR3, GCLC, HDAC6, HPRT1, HSPA5, IL6, KLHL12, KLHL13, KLHL41, LRRK2, MALT1, MAP3K1, 
MED18, MED21, MED23, MED27, NDFIP1, NDFIP2, NEDD4, NFKBIA, NGF, NOD2, NSMCE1, OTUB1, PARK2, PARK7, PELI1, PSMC4, 
RASD2, RASSF1, RBX1, RCHY1, RNF115, RNF141, RNF144B, RNF181, RNF20, RNF208, RNF8, SASH1, SIAH2, SKP1, SMAD7, SNCA, 
ST13, TBC1D7, TCEB1, TNF, TNFAIP3, TNKS2, TRIM21, TRIM3, TSPO, UBE2D1, UBE2E2, UBE2H, UBE2L3, UBE2R2, UBE2T, UBE3A, 
UBQLN1, UVSSA, VCP, WFS1 ubiquitination 
ABL1, DDR1, DDR2, EGFR, FGFR3, FGFR4, FLT1, FLT4, IL2RB, KDR, KIT, PDGFRA, PDGFRB, RET, TEK 
unresectable 
recurrent cancer 
ABL1, DDR1, DDR2, EGFR, FGFR3, FGFR4, FLT1, FLT4, IL2RB, KDR, KIT, PDGFRA, PDGFRB, RET, TEK 
unresectable 
recurrent cancer 
ADSL, AGAP2, AIM1, AKAP6, ANPEP, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CASP2, CCL11, CD83, CDH13, CILP, CLU, CNN1, 
COL15A1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DNMT1, DSG2, EBF1, EGFR, ELMO1, ENG, ENPEP, ERBB4, 
ESR1, EZR, F11R, F5, FABP5, FBLN2, FGF1, FGFR3, FHIT, FLT1, GIT1, GNAQ, GSS, HOPX, IGFBP6, IL6, IRF1, ITGA6, KAT6A, KDR, 
KIF1A, KLHL41, LYZ, MYC, NOTCH3, NUMB, OSMR, PCDH7, PDE2A, PDGFD, PDPN, PEAR1, PIK3R1, POSTN, PPP1CB, PRKACB, 
RASSF1, RHOJ, SERPINE1, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNC, TNFSF10, TUBA4A, 




ADSL, AGAP2, AIM1, AKAP6, ANPEP, ASB5, ATIC, BAG1, BMP4, CADPS, CASP10, CASP2, CCL11, CD83, CDH13, CILP, CLU, CNN1, 
COL15A1, CXCL1, CXCL12, CXCL14, CXCL2, CXCL3, CXCL8, CXCR4, DNMT1, DSG2, EBF1, EGFR, ELMO1, ENG, ENPEP, ERBB4, 
ESR1, EZR, F11R, F5, FABP5, FBLN2, FGF1, FGFR3, FHIT, FLT1, GIT1, GNAQ, GSS, HOPX, IGFBP6, IL6, IRF1, ITGA6, KAT6A, KDR, 
KIF1A, KLHL41, LYZ, MYC, NOTCH3, NUMB, OSMR, PCDH7, PDE2A, PDGFD, PDPN, PEAR1, PIK3R1, POSTN, PPP1CB, PRKACB, 
RASSF1, RHOJ, SERPINE1, SOD3, SPEN, SPRY1, SRGN, TGFB1, THBD, TIAM1, TLR4, TM4SF1, TMEM176B, TNC, TNFSF10, TUBA4A, 




ABL1, ACAT1, ADM, ADORA1, AIM1, ALAD, APBA1, AR, ATIC, BAG1, BASP1, BIRC3, BLVRB, BTRC, CADM1, CALCRL, CASP2, CCL2, 
CD34, CD9, CEBPA, CHD1, CLU, COL6A3, CRIPAK, CTNNAL1, CXCL12, CXCL2, CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, 
EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GATA3, 
GGPS1, HAGH, HCLS1, HIBCH, HIST1H1C, ICAM1, IFIT3, IFITM1, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, 
LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NEDD4, NFKBIA, NOTCH1, NPIPB3 
(includes others), ODC1, PAIP1, PCDH1, PDGFRA, PDGFRB, PIK3R1, PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, 
PTPN11, RARG, RASSF1, REL, RET, RGN, RREB1, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TBX3, TBXA2R, TCEB1, TCF21, TEK, 
TET2, TF, THBD, THRB, TIMP2, TLR4, TLX1, TNFRSF10A, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VCL, VEGFC, 
WT1, WT1-AS, XK, YBX3, ZFP36L1, ZFP36L2 
urinary tract 
cancer 
ABL1, ACAT1, ADM, ADORA1, AIM1, ALAD, APBA1, AR, ATIC, BAG1, BASP1, BIRC3, BLVRB, BTRC, CADM1, CALCRL, CASP2, CCL2, 
CD34, CD9, CEBPA, CHD1, CLU, COL6A3, CRIPAK, CTNNAL1, CXCL12, CXCL2, CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, 
EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GATA3, 
GGPS1, HAGH, HCLS1, HIBCH, HIST1H1C, ICAM1, IFIT3, IFITM1, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, 
LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NEDD4, NFKBIA, NOTCH1, NPIPB3 
(includes others), ODC1, PAIP1, PCDH1, PDGFRA, PDGFRB, PIK3R1, PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, 
PTPN11, RARG, RASSF1, REL, RET, RGN, RREB1, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TBX3, TBXA2R, TCEB1, TCF21, TEK, 
TET2, TF, THBD, THRB, TIMP2, TLR4, TLX1, TNFRSF10A, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VCL, VEGFC, 
WT1, WT1-AS, XK, YBX3, ZFP36L1, ZFP36L2 
urinary tract 
cancer 
ABL1, ACAT1, ADM, ADORA1, AIM1, ALAD, APBA1, AR, ATIC, BAG1, BASP1, BIRC3, BLVRB, BTRC, CADM1, CALCRL, CASP2, CCL2, 
CD34, CD9, CEBPA, CHD1, CLU, COL6A3, CRIPAK, CTNNAL1, CXCL12, CXCL2, CXCL8, DNHD1, DUSP6, EGFR, EGR3, ENG, EP300, 
EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, GABARAPL2, GABRA4, GABRD, GATA3, 
GGPS1, HAGH, HCLS1, HIBCH, HIST1H1C, ICAM1, IFIT3, IFITM1, IL1R1, IL2RB, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, 
LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, MPP1, MYC, NDUFB7, NEDD4, NFKBIA, NOTCH1, NPIPB3 
(includes others), ODC1, PAIP1, PCDH1, PDGFRA, PDGFRB, PIK3R1, PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, 
PTPN11, RARG, RASSF1, REL, RET, RGN, RREB1, RRM1, SCD, SFRP1, SIAH2, SMAD7, SNRPG, TBX3, TBXA2R, TCEB1, TCF21, TEK, 
TET2, TF, THBD, THRB, TIMP2, TLR4, TLX1, TNFRSF10A, TSHZ3, TSPAN5, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VCL, VEGFC, 
WT1, WT1-AS, XK, YBX3, ZFP36L1, ZFP36L2 
urinary tract 
cancer 
ABL1, ACAT1, ADAMTS9, ADM, ADORA1, AIM1, ALAD, APBA1, AR, ATIC, BAG1, BASP1, BIRC3, BLVRB, BTRC, CADM1, CALCRL, 
CASP2, CCL2, CD34, CD9, CEBPA, CHD1, CLU, COL6A3, COPS2, CRIPAK, CTNNAL1, CXCL12, CXCL2, CXCL8, DNHD1, DUSP6, 
EGFR, EGR3, ENG, EP300, EPAS1, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, 
GABARAPL2, GABRA4, GABRD, GATA3, GGPS1, GNAQ, GPR4, HAGH, HCLS1, HIBCH, HIST1H1C, ICAM1, IFIT3, IFITM1, IL1R1, IL2RB, 
IL6, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, 
MPP1, MYC, NDUFB7, NEDD4, NFKBIA, NOTCH1, NPIPB3 (includes others), ODC1, PAIP1, PCDH1, PDGFRA, PDGFRB, PIK3R1, 
PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, PTPN11, RARG, RASSF1, REL, RET, RGN, RREB1, RRM1, SCD, SFRP1, 
SIAH2, SMAD7, SNRPG, TBX3, TBXA2R, TCEB1, TCF21, TEK, TET2, TF, THBD, THRB, TIMP2, TLR4, TLX1, TNFRSF10A, TSHZ3, 
TSPAN5, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VCL, VEGFC, WT1, WT1-AS, XK, YBX3, ZFP36L1, ZFP36L2 urinary tract tumor 
ABL1, ACAT1, ADAMTS9, ADM, ADORA1, AIM1, ALAD, APBA1, AR, ATIC, BAG1, BASP1, BIRC3, BLVRB, BTRC, CADM1, CALCRL, 
CASP2, CCL2, CD34, CD9, CEBPA, CHD1, CLU, COL6A3, COPS2, CRIPAK, CTNNAL1, CXCL12, CXCL2, CXCL8, DNHD1, DUSP6, 
EGFR, EGR3, ENG, EP300, EPAS1, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, 
GABARAPL2, GABRA4, GABRD, GATA3, GGPS1, GNAQ, GPR4, HAGH, HCLS1, HIBCH, HIST1H1C, ICAM1, IFIT3, IFITM1, IL1R1, IL2RB, 
IL6, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, 
MPP1, MYC, NDUFB7, NEDD4, NFKBIA, NOTCH1, NPIPB3 (includes others), ODC1, PAIP1, PCDH1, PDGFRA, PDGFRB, PIK3R1, 
PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, PTPN11, RARG, RASSF1, REL, RET, RGN, RREB1, RRM1, SCD, SFRP1, 
SIAH2, SMAD7, SNRPG, TBX3, TBXA2R, TCEB1, TCF21, TEK, TET2, TF, THBD, THRB, TIMP2, TLR4, TLX1, TNFRSF10A, TSHZ3, 
TSPAN5, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VCL, VEGFC, WT1, WT1-AS, XK, YBX3, ZFP36L1, ZFP36L2 urinary tract tumor 
ABL1, ACAT1, ADAMTS9, ADM, ADORA1, AIM1, ALAD, APBA1, AR, ATIC, BAG1, BASP1, BIRC3, BLVRB, BTRC, CADM1, CALCRL, 
CASP2, CCL2, CD34, CD9, CEBPA, CHD1, CLU, COL6A3, COPS2, CRIPAK, CTNNAL1, CXCL12, CXCL2, CXCL8, DNHD1, DUSP6, 
EGFR, EGR3, ENG, EP300, EPAS1, EPHA3, ERBB4, ERCC2, ESR1, ETS2, FABP5, FDFT1, FGFR3, FGFR4, FH, FLT1, FLT4, 




IL6, ITGB3, KCNMA1, KDR, KIT, KLF6, KMT2C, KMT2D, LHFPL2, LIFR, LRRK2, MALAT1, MAP3K1, MECOM, MGMT, MICAL2, MITF, 
MPP1, MYC, NDUFB7, NEDD4, NFKBIA, NOTCH1, NPIPB3 (includes others), ODC1, PAIP1, PCDH1, PDGFRA, PDGFRB, PIK3R1, 
PLAUR, PLIN2, PLIN3, PNP, POSTN, PRDX2, PRKCH, PSMB3, PTPN11, RARG, RASSF1, REL, RET, RGN, RREB1, RRM1, SCD, SFRP1, 
SIAH2, SMAD7, SNRPG, TBX3, TBXA2R, TCEB1, TCF21, TEK, TET2, TF, THBD, THRB, TIMP2, TLR4, TLX1, TNFRSF10A, TSHZ3, 
TSPAN5, TUBA4A, TUBA8, TUBB4B, UCHL1, UTRN, VCL, VEGFC, WT1, WT1-AS, XK, YBX3, ZFP36L1, ZFP36L2 
ABCA8, ABCB1, ABCG2, ABL1, ACAT1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, ADORA1, AFAP1, AGAP2, AGPAT2, AGTR1, 
AIM1, AKR7A2, AKT3, ALAD, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA1, ANXA3, APBA1, AR, ATIC, ATP8B1, AZGP1, BAG1, BAMBI, 
BASP1, BECN1, BHLHE40, BIRC3, BLVRB, BMP4, BTRC, C16orf45, C2orf88, CADM1, CALCRL, CARD16, CASC3, CASP2, CBS/CBSL, 
CCL2, CCT5, CD34, CD83, CD9, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, 
COL15A1, COL6A3, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL12, CXCL14, CXCL2, CXCL8, 
CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DENND2A, DMC1, DNAJC15, DNHD1, DNMT1, DPP4, DTNA, DUSP1, 
DUSP2, DUSP6, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR3, EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, ENPEP, ENPP2, 
ENTPD1, EP300, EPB41L3, EPHA3, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETS2, ETV1, FABP5, FAM171A1, FAM65C, 
FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGL2, FH, FLT1, FLT4, FXYD1, GABARAPL2, GABRA4, GABRD, GAS1, 
GATA3, GBP2, GGPS1, GIT1, GNRH1, GPR4, GSTM5, HAGH, HBA1/HBA2, HCLS1, HEPH, HIBCH, HIST1H1C, HMGA1, HN1, HOXB2, 
ICAM1, ID3, IDO1, IER3, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IL1R1, IL2RB, IL33, IL6, IRF1, ITGB3, ITGB4, ITM2A, ITPR1, 
JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, LACTB, LAYN, LDB2, LGALS9, LHFPL2, LIFR, 
LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MASP1, MECOM, MEOX2, MGMT, MICAL2, MICB, MIF, MIPEP, MITF, 
MMP14, MOXD1, MPP1, MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NDUFB7, NEDD4, NFKBIA, NOTCH1, NOTCH3, NPIPB3 
(includes others), NT5E, OCLN, ODC1, OSR2, PAFAH1B1, PAIP1, PCDH1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, 
PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PLIN2, PLIN3, PMAIP1, PNP, POSTN, PPIF, PPP2CA, 
PRDX2, PRKCH, PSMB3, PSMB4, PSMD4, PTBP1, PTGES, PTGIS, PTGS1, PTN, PTPN11, PTPRN2, RAD50, RAMP1, RARG, RASA4, 
RASSF1, RCAN2, RECK, REL, RET, RGCC, RGN, RNF144A, RNF144B, RNF181, ROBO4, RREB1, RRM1, S100A8, S100A9, SCD, 
SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIAH2, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, 
SLC39A4, SLFN11, SLIT2, SMAD7, SMO, SMS, SNAI2, SNCAIP, SND1, SNRPG, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SRC, 
SSTR1, STC1, SYNPO2, TACR2, TBC1D2B, TBX3, TBXA2R, TCEB1, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBD, 
THBS2, THRB, TIMP2, TLR4, TLX1, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, 
TSPAN5, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, 
WT1-AS, XAF1, XK, YBX3, YES1, YWHAQ, ZAK, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF217 urogenital cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACAT1, ACE, ACO1, ADAM15, ADAMTS5, ADGRG1, ADM, ADORA1, AFAP1, AGAP2, AGPAT2, AGTR1, 
AIM1, AKR7A2, AKT3, ALAD, ALDH1A2, ALDH7A1, ALPL, ANTXR2, ANXA1, ANXA3, APBA1, AR, ATIC, ATP8B1, AZGP1, BAG1, BAMBI, 
BASP1, BECN1, BHLHE40, BIRC3, BLVRB, BMP4, BTRC, C16orf45, C2orf88, CADM1, CALCRL, CARD16, CASC3, CASP2, CBS/CBSL, 
CCL2, CCT5, CD34, CD83, CD9, CDC25A, CDC25B, CDH13, CDK2, CEBPA, CFI, CHD1, CKB, CLIC2, CLU, CMTM8, CNN1, CNRIP1, 
COL15A1, COL6A3, CPA3, CRIPAK, CSE1L, CSF1, CSF3R, CTNNAL1, CUX1, CX3CL1, CXADR, CXCL12, CXCL14, CXCL2, CXCL8, 
CXCR4, CYP1B1, DAB2, DAB2IP, DACH1, DCHS1, DDR1, DDR2, DENND2A, DMC1, DNAJC15, DNHD1, DNMT1, DPP4, DTNA, DUSP1, 
DUSP2, DUSP6, DYNC1I1, DYNLRB1, EDN1, EDNRB, EFNB2, EGFR, EGR3, EIF2AK1, EIF3H, ELOVL7, ENG, ENO1, ENPEP, ENPP2, 
ENTPD1, EP300, EPB41L3, EPHA3, ERBB4, ERCC2, ERG, ESR1, ESRRG, ETS2, ETV1, FABP5, FAM171A1, FAM65C, 
FCGR3A/FCGR3B, FDFT1, FGF1, FGF9, FGFR3, FGFR4, FGL2, FH, FLT1, FLT4, FXYD1, GABARAPL2, GABRA4, GABRD, GAS1, 
GATA3, GBP2, GGPS1, GIT1, GNRH1, GPR4, GSTM5, HAGH, HBA1/HBA2, HCLS1, HEPH, HIBCH, HIST1H1C, HMGA1, HN1, HOXB2, 
ICAM1, ID3, IDO1, IER3, IFIT3, IFITM1, IFITM2, IGDCC4, IGFBP2, IGFBP6, IL1R1, IL2RB, IL33, IL6, IRF1, ITGB3, ITGB4, ITM2A, ITPR1, 
JAG2, KAZN, KCNMA1, KCNS3, KDR, KIT, KLF2, KLF4, KLF6, KLF8, KMT2C, KMT2D, LACTB, LAYN, LDB2, LGALS9, LHFPL2, LIFR, 
LPCAT2, LRRK2, LTBP4, LTF, LY6E, LYZ, MAL, MALAT1, MAP3K1, MASP1, MECOM, MEOX2, MGMT, MICAL2, MICB, MIF, MIPEP, MITF, 
MMP14, MOXD1, MPP1, MST1R, MSX1, MUM1L1, MYC, MYH11, NCOA3, NDN, NDUFB7, NEDD4, NFKBIA, NOTCH1, NOTCH3, NPIPB3 
(includes others), NT5E, OCLN, ODC1, OSR2, PAFAH1B1, PAIP1, PCDH1, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PDPN, 
PDXDC2P, PGK1, PIK3R1, PIM1, PLA2G2A, PLAU, PLAUR, PLCL1, PLEKHB1, PLIN2, PLIN3, PMAIP1, PNP, POSTN, PPIF, PPP2CA, 
PRDX2, PRKCH, PSMB3, PSMB4, PSMD4, PTBP1, PTGES, PTGIS, PTGS1, PTN, PTPN11, PTPRN2, RAD50, RAMP1, RARG, RASA4, 
RASSF1, RCAN2, RECK, REL, RET, RGCC, RGN, RNF144A, RNF144B, RNF181, ROBO4, RREB1, RRM1, S100A8, S100A9, SCD, 
SEL1L3, SELE, SERPINB9, SERPINE1, SFRP1, SFRP4, SGK1, SH3D21, SIAH2, SIRT5, SKP1, SLC16A3, SLC16A5, SLC26A10, 
SLC39A4, SLFN11, SLIT2, SMAD7, SMO, SMS, SNAI2, SNCAIP, SND1, SNRPG, SOCS3, SORT1, SOX17, SPINT2, SPOCK2, SRC, 
SSTR1, STC1, SYNPO2, TACR2, TBC1D2B, TBX3, TBXA2R, TCEB1, TCF21, TEK, TET2, TF, TFE3, TFPI, TFPI2, TFRC, TGFB1, THBD, 
THBS2, THRB, TIMP2, TLR4, TLX1, TMEM176B, TNC, TNF, TNFAIP2, TNFRSF10A, TNFRSF11B, TNS2, TPM3, TPM4, TSHZ3, TSPAN4, 
TSPAN5, TUBA4A, TUBA8, TUBB4B, UBE2S, UBE3A, UCHL1, URI1, UROD, UTRN, VCL, VEGFC, VSTM2L, VTN, WISP1, WISP2, WT1, 
WT1-AS, XAF1, XK, YBX3, YES1, YWHAQ, ZAK, ZFP36, ZFP36L1, ZFP36L2, ZFPM2, ZNF217 urogenital cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADM, AGPAT2, AKR7A2, AKT3, ALDH1A2, ANTXR2, ANXA1, ANXA3, AR, ATIC, BTRC, 
C16orf45, CBS/CBSL, CD83, CDH13, CHD1, CLIC2, CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL14, 
CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DMC1, DYNC1I1, EDNRB, EGFR, EGR3, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, 
ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GIT1, HBA1/HBA2, HEPH, HIST1H1C, 
HMGA1, IER3, IGFBP6, IL33, IL6, ITM2A, ITPR1, KCNMA1, KDR, KIT, KLF2, KMT2C, KMT2D, LAYN, LDB2, LIFR, LPCAT2, LRRK2, 
LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, PDGFRA, PDGFRB, 
PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RARG, RECK, ROBO4, RRM1, SEL1L3, SERPINB9, 
SFRP1, SFRP4, SLC16A3, SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TFPI, TFRC, TGFB1, 
THBS2, TLR4, TNF, TNFAIP2, TNS2, TPM3, TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, UTRN, VEGFC, WT1, ZAK, ZFP36 uterine cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADM, AGPAT2, AKR7A2, AKT3, ALDH1A2, ANTXR2, ANXA1, ANXA3, AR, ATIC, BTRC, 
C16orf45, CBS/CBSL, CD83, CDH13, CHD1, CLIC2, CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL14, 
CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DMC1, DYNC1I1, EDNRB, EGFR, EGR3, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, 
ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GIT1, HBA1/HBA2, HEPH, HIST1H1C, 
HMGA1, IER3, IGFBP6, IL33, IL6, ITM2A, ITPR1, KCNMA1, KDR, KIT, KLF2, KMT2C, KMT2D, LAYN, LDB2, LIFR, LPCAT2, LRRK2, 
LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, PDGFRA, PDGFRB, 
PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RARG, RECK, ROBO4, RRM1, SEL1L3, SERPINB9, 
SFRP1, SFRP4, SLC16A3, SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TFPI, TFRC, TGFB1, 
THBS2, TLR4, TNF, TNFAIP2, TNS2, TPM3, TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, UTRN, VEGFC, WT1, ZAK, ZFP36 uterine cancer 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADM, AGPAT2, AKR7A2, AKT3, ALDH1A2, ANTXR2, ANXA1, ANXA3, AR, ATIC, BTRC, 
C16orf45, CBS/CBSL, CD83, CDH13, CHD1, CLIC2, CLU, CNN1, CNRIP1, COL15A1, CPA3, CRIPAK, CSE1L, CSF1, CXCL12, CXCL14, 
CXCL8, CYP1B1, DCHS1, DDR2, DENND2A, DMC1, DYNC1I1, EDNRB, EGFR, EGR3, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, 
ERBB4, ERCC2, ERG, ESR1, FAM65C, FGFR3, FGL2, FLT1, FLT4, FXYD1, GAS1, GATA3, GIT1, HBA1/HBA2, HEPH, HIST1H1C, 
HMGA1, IER3, IGFBP6, IL33, IL6, ITM2A, ITPR1, KCNMA1, KDR, KIT, KLF2, KMT2C, KMT2D, LAYN, LDB2, LIFR, LPCAT2, LRRK2, 
LTBP4, MAL, MAP3K1, MASP1, MECOM, MEOX2, MICB, MOXD1, MYH11, NDN, NEDD4, NOTCH1, OSR2, PDE8B, PDGFRA, PDGFRB, 
PDLIM3, PIK3R1, PLAUR, PLCL1, PMAIP1, PPIF, PTGIS, PTN, PTPN11, RAMP1, RARG, RECK, ROBO4, RRM1, SEL1L3, SERPINB9, 
SFRP1, SFRP4, SLC16A3, SMO, SNCAIP, SOX17, SPINT2, SPOCK2, SYNPO2, TACR2, TBX3, TCF21, TEK, TET2, TFPI, TFRC, TGFB1, 
THBS2, TLR4, TNF, TNFAIP2, TNS2, TPM3, TSHZ3, TUBA4A, TUBA8, TUBB4B, UBE2S, UCHL1, UTRN, VEGFC, WT1, ZAK, ZFP36 uterine cancer 
ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, COL6A3, CUX1, 
CXCL14, CYP1B1, DDX24, DDX6, EDNRB, EGFR, EMCN, ERAL1, ESR1, ESRRG, FBN1, FLT3LG, GABBR1, GNG11, GNRH1, GUCY1A2, 
HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KPNA3, LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MYC, NDRG1, NDUFS7, 
NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PIK3R3, PKIA, PRRC2C, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, 
SOCS3, SORBS2, STAMBP, STX3, TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WNT5B, XAF1 uterine leiomyoma 
ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, COL6A3, CUX1, 
CXCL14, CYP1B1, DDX24, DDX6, EDNRB, EGFR, EMCN, ERAL1, ESR1, ESRRG, FBN1, FLT3LG, GABBR1, GNG11, GNRH1, GUCY1A2, 
HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KPNA3, LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MYC, NDRG1, NDUFS7, 
NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PIK3R3, PKIA, PRRC2C, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, 




ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, COL6A3, CUX1, 
CXCL14, CYP1B1, DDX24, DDX6, EDNRB, EGFR, EMCN, ERAL1, ESR1, ESRRG, FBN1, FLT3LG, GABBR1, GNG11, GNRH1, GUCY1A2, 
HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KPNA3, LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MYC, NDRG1, NDUFS7, 
NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PIK3R3, PKIA, PRRC2C, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, 
SOCS3, SORBS2, STAMBP, STX3, TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WNT5B, XAF1 uterine leiomyoma 
ABCA8, ADARB1, ADRA2B, ADRA2C, AIG1, ALDH1B1, AP2S1, ARIH2, ARL4D, ASB5, BDH1, CALCRL, CBL, CHRDL2, COL6A3, CUX1, 
CXCL14, CYP1B1, DDX24, DDX6, EDNRB, EGFR, EMCN, ERAL1, ESR1, ESRRG, FBN1, FLT3LG, GABBR1, GNG11, GNRH1, GUCY1A2, 
HOPX, HSD17B10, IFIH1, IFIT3, IQGAP1, ISOC1, KPNA3, LIFR, LYN, MALAT1, MAOA, MEX3D, MRPS23, MYC, NDRG1, NDUFS7, 
NEGR1, NR0B2, NR4A2, PCCA, PDE5A, PIK3R3, PKIA, PRRC2C, PTGR1, RAMP2, RAPGEF3, RREB1, SCARA5, SCN7A, SDPR, SFRP1, 
SOCS3, SORBS2, STAMBP, STX3, TGFB3, TNC, TWF1, UBE3A, UTRN, VCP, WEE1, WNT5B, XAF1 uterine leiomyoma 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADARB1, ADM, ADRA2B, ADRA2C, AGPAT2, AIG1, AKR1B1, AKR7A2, AKT3, 
ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, BDH1, BTRC, C16orf45, CALCRL, CBL, 
CBS/CBSL, CD83, CDH13, CHD1, CHRDL2, CLIC2, CLU, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, 
CUX1, CXCL12, CXCL14, CXCL8, CYP1B1, DCHS1, DDR2, DDX24, DDX6, DENND2A, DMC1, DYNC1I1, EDNRB, EGFR, EGR3, EMCN, 
ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, FAM65C, FBN1, FGFR3, FGL2, 
FLT1, FLT3LG, FLT4, FXYD1, GABBR1, GAS1, GATA3, GIT1, GNG11, GNRH1, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, 
HMGA1, HOPX, HSD17B10, IER3, IFIH1, IFIT3, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, KCNMA1, KDR, KIT, 
KLF2, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, MALAT1, MAOA, MAP3K1, MASP1, MECOM, 
MEOX2, MEX3D, MICB, MOXD1, MRPS23, MYC, MYH11, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NR0B2, NR4A2, OAS3, 
OSR2, PCCA, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAUR, PLCL1, PMAIP1, PPIF, PRRC2C, 
PTGIS, PTGR1, PTN, PTPN11, RAMP1, RAMP2, RAPGEF3, RARG, RECK, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, 
SERPINB9, SFRP1, SFRP4, SLC16A3, SMO, SNCAIP, SOCS3, SORBS2, SOX17, SPINT2, SPOCK2, STAMBP, STX3, SYNPO2, TACR2, 
TBX3, TCF21, TEK, TET2, TFPI, TFRC, TGFB1, TGFB3, THBS2, TLR4, TNC, TNF, TNFAIP2, TNS2, TPM3, TSHZ3, TUBA4A, TUBA8, 
TUBB4B, TWF1, UBE2S, UBE3A, UCHL1, UROD, UTRN, VCP, VEGFC, WEE1, WNT5B, WT1, XAF1, ZAK, ZFP36 uterine tumor 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADARB1, ADM, ADRA2B, ADRA2C, AGPAT2, AIG1, AKR1B1, AKR7A2, AKT3, 
ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, BDH1, BTRC, C16orf45, CALCRL, CBL, 
CBS/CBSL, CD83, CDH13, CHD1, CHRDL2, CLIC2, CLU, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, 
CUX1, CXCL12, CXCL14, CXCL8, CYP1B1, DCHS1, DDR2, DDX24, DDX6, DENND2A, DMC1, DYNC1I1, EDNRB, EGFR, EGR3, EMCN, 
ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, FAM65C, FBN1, FGFR3, FGL2, 
FLT1, FLT3LG, FLT4, FXYD1, GABBR1, GAS1, GATA3, GIT1, GNG11, GNRH1, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, 
HMGA1, HOPX, HSD17B10, IER3, IFIH1, IFIT3, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, KCNMA1, KDR, KIT, 
KLF2, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, MALAT1, MAOA, MAP3K1, MASP1, MECOM, 
MEOX2, MEX3D, MICB, MOXD1, MRPS23, MYC, MYH11, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NR0B2, NR4A2, OAS3, 
OSR2, PCCA, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAUR, PLCL1, PMAIP1, PPIF, PRRC2C, 
PTGIS, PTGR1, PTN, PTPN11, RAMP1, RAMP2, RAPGEF3, RARG, RECK, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, 
SERPINB9, SFRP1, SFRP4, SLC16A3, SMO, SNCAIP, SOCS3, SORBS2, SOX17, SPINT2, SPOCK2, STAMBP, STX3, SYNPO2, TACR2, 
TBX3, TCF21, TEK, TET2, TFPI, TFRC, TGFB1, TGFB3, THBS2, TLR4, TNC, TNF, TNFAIP2, TNS2, TPM3, TSHZ3, TUBA4A, TUBA8, 
TUBB4B, TWF1, UBE2S, UBE3A, UCHL1, UROD, UTRN, VCP, VEGFC, WEE1, WNT5B, WT1, XAF1, ZAK, ZFP36 uterine tumor 
ABCA8, ABCB1, ABCG2, ABL1, ACE, ADAMTS5, ADARB1, ADM, ADRA2B, ADRA2C, AGPAT2, AIG1, AKR1B1, AKR7A2, AKT3, 
ALDH1A2, ALDH1B1, ANTXR2, ANXA1, ANXA3, AP2S1, AR, ARIH2, ARL4D, ASB5, ATIC, BDH1, BTRC, C16orf45, CALCRL, CBL, 
CBS/CBSL, CD83, CDH13, CHD1, CHRDL2, CLIC2, CLU, CNN1, CNRIP1, COL15A1, COL6A3, COPS2, CPA3, CRIPAK, CSE1L, CSF1, 
CUX1, CXCL12, CXCL14, CXCL8, CYP1B1, DCHS1, DDR2, DDX24, DDX6, DENND2A, DMC1, DYNC1I1, EDNRB, EGFR, EGR3, EMCN, 
ENG, ENO1, ENPEP, ENPP2, ENTPD1, EP300, EPHA3, ERAL1, ERBB4, ERCC2, ERG, ESR1, ESRRG, FAM65C, FBN1, FGFR3, FGL2, 
FLT1, FLT3LG, FLT4, FXYD1, GABBR1, GAS1, GATA3, GIT1, GNG11, GNRH1, GUCY1A2, HBA1/HBA2, HDAC7, HEPH, HIST1H1C, 
HMGA1, HOPX, HSD17B10, IER3, IFIH1, IFIT3, IGFBP6, IL33, IL6, IQGAP1, ISOC1, ITGA6, ITGB4, ITM2A, ITPR1, KCNMA1, KDR, KIT, 
KLF2, KMT2C, KMT2D, KPNA3, LAYN, LDB2, LIFR, LPCAT2, LRRK2, LTBP4, LYN, MAL, MALAT1, MAOA, MAP3K1, MASP1, MECOM, 
MEOX2, MEX3D, MICB, MOXD1, MRPS23, MYC, MYH11, NDN, NDRG1, NDUFS7, NEDD4, NEGR1, NOTCH1, NR0B2, NR4A2, OAS3, 
OSR2, PCCA, PDE5A, PDE8B, PDGFRA, PDGFRB, PDLIM3, PHB, PIK3R1, PIK3R3, PKIA, PLAUR, PLCL1, PMAIP1, PPIF, PRRC2C, 
PTGIS, PTGR1, PTN, PTPN11, RAMP1, RAMP2, RAPGEF3, RARG, RECK, ROBO4, RREB1, RRM1, SCARA5, SCN7A, SDPR, SEL1L3, 
SERPINB9, SFRP1, SFRP4, SLC16A3, SMO, SNCAIP, SOCS3, SORBS2, SOX17, SPINT2, SPOCK2, STAMBP, STX3, SYNPO2, TACR2, 
TBX3, TCF21, TEK, TET2, TFPI, TFRC, TGFB1, TGFB3, THBS2, TLR4, TNC, TNF, TNFAIP2, TNS2, TPM3, TSHZ3, TUBA4A, TUBA8, 
TUBB4B, TWF1, UBE2S, UBE3A, UCHL1, UROD, UTRN, VCP, VEGFC, WEE1, WNT5B, WT1, XAF1, ZAK, ZFP36 uterine tumor 
ADAM15, ADGRB1, ADRA2B, ANPEP, ARHGEF15, BMP2, CBL, CD40, CDH13, CDH5, COMMD1, CRHR2, CSF1, CXCL12, CXCL3, 
CXCR4, DAB2IP, EFNB1, EFNB2, ENG, EPAS1, EPHA2, FGD5, FGF1, FGF9, FLT1, HTRA1, ICAM1, KDR, KIT, LTF, MMP14, MST1R, 
MYC, NOS3, NOTCH1, NTN1, ODC1, PLAU, PLAUR, PTH1R, RHOJ, S1PR2, SERPINE1, SLIT2, SOCS3, SOD1, SRC, STC1, TGFB1, 
THBS2, THPO, TIMP2, TNF, TNFAIP3, TNFSF10, VEGFC, WT1 vascularization 
ACE2, ACP1, ACVRL1, ADA, ADAM15, ADGRB1, ADM, ADRA2B, ADRA2C, AGGF1, AGTR1, AGTR2, AKR1B1, ALDH1A2, AMOT, 
ANGPTL4, ANPEP, AP1S2, APLN, APOB, ARHGAP24, ARHGEF15, ATPIF1, BCL6B, BECN1, BMP2, BMP4, C1QA, CBL, CBS/CBSL, 
CCL11, CCL2, CD34, CD40, CD9, CDH13, CDH5, CITED2, CNTRL, COMMD1, CRHR2, CSF1, CX3CL1, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL8, CXCR4, CYGB, CYP1B1, DAB2, DDAH1, DDR1, DGKA, DLL1, DLL4, EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGLN3, 
EGR1, EGR3, ENG, ENPP2, EPAS1, EPHA2, EPHB4, ERG, ERN1, ESAM, ESR1, ETS1, F11R, FES, FGF1, FGF9, FGFR3, FLT1, FLT4, 
FOXF1, FURIN, FZD4, GAB1, GBP1, GCLC, HBEGF, HDAC7, HEY1, HEYL, HHEX, HLX, HOXB3, HTRA1, ICAM1, ID1, ID3, IL4R, IL6, 
IL6R, ITGAV, ITGB3, JAG1, JAK2, JAM2, KCNMA1, KDR, KIT, KITLG, KLF2, LDHA, LIPA, LMO2, LMX1B, LRPAP1, MAML1, MAP2K5, 
MCF2L, MEOX2, MERTK, METAP2, MMP14, MST1R, MYC, MYO1E, NCOA3, NDNF, NFATC4, NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, 
NOX4, NRARP, NTN1, ODC1, PATJ, PCSK5, PDE2A, PDGFB, PDGFRA, PDGFRB, PECAM1, PIK3C2A, PIK3C2B, PIM1, PIM3, PLAU, 
PLAUR, PLXND1, PPARGC1B, PPP1R16B, PRDM1, PRKAA1, PRKX, PROCR, PROS1, PROX1, PRRX1, PTH1R, PTN, PTPRB, PTX3, 
RAMP2, RCAN1, RCAN2, RECK, RGCC, RHOJ, ROBO4, ROR1, S100A8, S100A9, S1PR1, S1PR2, SARS, SELE, SEMA3F, SEMA5A, 
SEMA6A, SEMA6B, SERPINE1, SGPL1, SHB, SLC8A1, SLC9A3R2, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SMOC2, SNAI2, SOCS3, 
SOD1, SOS1, SOX17, SOX18, SPRED1, SPRY2, SPRY4, SRC, STC1, STK39, SUFU, TAL1, TBXA2R, TEK, TF, TFPI, TGFB1, THBD, 
THBS2, TIE1, TIMP2, TM4SF1, TNC, TNF, TNFAIP3, TNFRSF12A, TNFSF10, UNC5B, VANGL2, VASH2, VEGFC, VIP, VTN, WARS2, WT1, 
ZFP36L1, ZFPM2 vasculogenesis 
ACE2, ACP1, ACVRL1, ADA, ADAM15, ADGRB1, ADM, ADRA2B, ADRA2C, AGGF1, AGTR1, AGTR2, AKR1B1, ALDH1A2, AMOT, 
ANGPTL4, ANPEP, AP1S2, APLN, APOB, ARHGAP24, ARHGEF15, ATPIF1, BCL6B, BECN1, BMP2, BMP4, C1QA, CBL, CBS/CBSL, 
CCL11, CCL2, CD34, CD40, CD9, CDH13, CDH5, CITED2, CNTRL, COMMD1, CRHR2, CSF1, CX3CL1, CXCL1, CXCL12, CXCL14, 
CXCL2, CXCL8, CXCR4, CYGB, CYP1B1, DAB2, DDAH1, DDR1, DGKA, DLL1, DLL4, EDN1, EDNRB, EFNB1, EFNB2, EGFR, EGLN3, 
EGR1, EGR3, ENG, ENPP2, EPAS1, EPHA2, EPHB4, ERG, ERN1, ESAM, ESR1, ETS1, F11R, FES, FGF1, FGF9, FGFR3, FLT1, FLT4, 
FOXF1, FURIN, FZD4, GAB1, GBP1, GCLC, HBEGF, HDAC7, HEY1, HEYL, HHEX, HLX, HOXB3, HTRA1, ICAM1, ID1, ID3, IL4R, IL6, 
IL6R, ITGAV, ITGB3, JAG1, JAK2, JAM2, KCNMA1, KDR, KIT, KITLG, KLF2, LDHA, LIPA, LMO2, LMX1B, LRPAP1, MAML1, MAP2K5, 
MCF2L, MEOX2, MERTK, METAP2, MMP14, MST1R, MYC, MYO1E, NCOA3, NDNF, NFATC4, NFKBIA, NGF, NOS3, NOTCH1, NOTCH3, 
NOX4, NRARP, NTN1, ODC1, PATJ, PCSK5, PDE2A, PDGFB, PDGFRA, PDGFRB, PECAM1, PIK3C2A, PIK3C2B, PIM1, PIM3, PLAU, 
PLAUR, PLXND1, PPARGC1B, PPP1R16B, PRDM1, PRKAA1, PRKX, PROCR, PROS1, PROX1, PRRX1, PTH1R, PTN, PTPRB, PTX3, 
RAMP2, RCAN1, RCAN2, RECK, RGCC, RHOJ, ROBO4, ROR1, S100A8, S100A9, S1PR1, S1PR2, SARS, SELE, SEMA3F, SEMA5A, 
SEMA6A, SEMA6B, SERPINE1, SGPL1, SHB, SLC8A1, SLC9A3R2, SLIT2, SMAD3, SMAD6, SMAD7, SMO, SMOC2, SNAI2, SOCS3, 
SOD1, SOS1, SOX17, SOX18, SPRED1, SPRY2, SPRY4, SRC, STC1, STK39, SUFU, TAL1, TBXA2R, TEK, TF, TFPI, TGFB1, THBD, 
THBS2, TIE1, TIMP2, TM4SF1, TNC, TNF, TNFAIP3, TNFRSF12A, TNFSF10, UNC5B, VANGL2, VASH2, VEGFC, VIP, VTN, WARS2, WT1, 
ZFP36L1, ZFPM2 vasculogenesis 
ABCB1, ABCG1, ACAT1, ACE, ADA, ADORA1, ADRA2B, ADRA2C, AGTR1, APOB, AR, BIRC3, CACNA2D1, CACNB3, CBS/CBSL, CCL2, 
CD40, CLU, COL5A2, CSF1, CX3CL1, CXCL12, CYP27A1, DDR1, DGAT2, DPP4, ECSCR, EDN1, EGR1, ENTPD1, ERN1, ESR1, F5, 
FLT1, FLT4, FMO3, GABRA4, GABRD, GBE1, GCLC, GRIN3A, GSS, HBA1/HBA2, ICAM1, IKBKB, IL1R1, IL33, IL6, ITGAV, ITGAX, ITGB3, 




PDE7B, PDE8A, PECAM1, PLA2G2A, PLAU, PLAUR, PLIN2, PRDX2, PROCR, PTGER4, PTGES, PTGS1, PTX3, RSAD2, S100A8, 
S100A9, S1PR1, SCD, SELE, SERPINE1, SGCD, SGCG, SLC30A3, SLC8A1, SMAD3, SOCS3, SOD1, SORT1, TBXA2R, TFPI, TGFB1, 
THBD, TIMP2, TLR4, TNF, TNFAIP3, TNFSF10, TUBA4A, TUBA8, TUBB4B, ZFP36 
ABCB1, ABCD2, ABL1, ACADSB, ACE2, ACTN1, ADA, ADAL, ADAMTS5, ADAR, ADARB1, ADK, ADORA1, ADRA2B, AFG3L2, AGAP2, 
AGTR1, ALG14, ANO1, ANPEP, ANXA1, ANXA6, APLN, APLNR, APOB, APOL1, AR, ARGLU1, ARHGAP21, ARHGAP32, ARHGEF19, 
ARID5A, ARRDC2, ATG16L2, ATOX1, ATP1A2, ATP6V0C, ATP6V0D1, ATP6V1B2, ATPIF1, BCL3, BECN1, BIRC3, BMP1, BMP2, BST2, 
BTRC, CACNA2D1, CARD14, CARD16, CASP2, CBL, CCL11, CCL2, CCT2, CD200, CD38, CD40, CD9, CD93, CDC42BPA, CDC42EP3, 
CDK2, CFI, CH25H, CHCHD2, CHD1, CHMP2A, CHMP4B, CHST1, CIB2, CLK1, CLU, CMKLR1, COL5A1, CRIPAK, CROCC, CSE1L, 
CSF1, CSF3R, CX3CL1, CXADR, CXCL1, CXCL12, CXCL3, CXCL8, CXCR4, CYP46A1, CYSTM1, CYYR1, DBT, DDO, DDX50, DDX58, 
DDX6, DDX60L, DGAT2, DMAP1, DNAJA2, DNMT3B, DPP4, DSG2, DTX3, DTX4, DUSP1, DUSP27, EDEM1, EFNB2, EGFR, EGR1, 
EIF1AY, EIF2S1, EIF3H, EIF3I, ENGASE, EP300, EPAS1, EPHA2, EPN1, EPS8, ERN1, ESR1, ETS2, EXOSC5, F11R, F5, FBXW11, 
FCGR3A/FCGR3B, FCHO2, FCN3, FGFR4, FHL3, FLT3LG, FPGS, FURIN, FXR1, GAB1, GABARAPL2, GABBR1, GABBR2, GABRA4, 
GABRD, GBAS, GBP1, GCLC, GCSH, GM2A, GPI, GPR162, GPT, GRIN3A, GRK5, GSTO1, GTF2H1, GYG1, HBA1/HBA2, HDAC6, HIBCH, 
HID1, HIST1H1C, HIST1H2AC, HIST2H2BE, HLA-DOA, HLX, HMCN2, HMGA1, HMGN2, HSPA4, HSPA5, HTATSF1, HYAL2, ICAM1, IDO1, 
IER3, IFIH1, IFIT2, IFIT3, IFITM1, IFITM2, IKBKB, IL2RB, IL6, IL6R, INPP5E, IRAK4, IRF1, IRF6, IRF7, IRF9, ISG20, ITGAV, ITGB3, ITSN2, 
JAK2, KARS, KAT2A, KAT6A, KCNJ3, KDM7A, KIAA0922, KIF17, KLF2, KLHDC2, KPNA4, KRT8, LARGE, LARS, LCP2, LDLR, LGALS9, 
LIFR, LIMK2, LOC102724428/SIK1, LRPAP1, LSM3, LTF, LY6E, MAN1A1, MAP1LC3A, MAP1LC3B, MAP2K5, MAP3K11, MAP3K7CL, 
MECOM, MED21, MED27, MERTK, MGLL, MIF, MMADHC, MRPL44, MSRA, MSRB2, MST1R, MX1, MX2, MYC, MYD88, MYO6, NCOA3, 
NDFIP1, NDUFA10, NDUFA6, NDUFAF2, NDUFB7, NDUFS7, NECAB3, NEDD4, NFKBIA, NGF, NMI, NR0B2, NTN1, NUBPL, OAS1, 
OCLN, OSBPL7, OTUD1, PACS1, PANK1, PARK2, PCSK5, PDE3B, PDE4C, PDE5A, PDE7B, PDE8A, PDE8B, PDGFRA, PELI1, PGM1, 
PHF2, PIGK, PIK3R1, PIKFYVE, PIN1, PLAU, PLAUR, PLCG1, PLCG2, PLD2, PLIN3, PLK3, PLXND1, PMM1, POLB, POLR1E, POU6F1, 
PRDX1, PRDX2, PRKAA1, PRKCH, PRKX, PRNP, PROS1, PRPF6, PSENEN, PSMA1, PSMA2, PSMA5, PSMA7, PSMB6, PSMC3, PSMC4, 
PSMC5, PSMD14, PSMD2, PSMD4, PTGES3, PTGS1, PTH1R, PTPN11, PTPRN2, PTX3, PVRL1, RAB11B, RAB11FIP1, RAB2A, RAB3D, 
RAB5C, RAB8B, RAN, RAPGEF1, RARA, RARG, RASSF1, RBM42, RNF144A, RNF150, RNH1, ROBO3, RPS4Y1, RREB1, RSAD2, 
RSL1D1, RTN3, RUVBL2, S100A8, S100A9, SAMD9, SAMM50, SBF2, SEC61G, SERPINB6, SERPINE1, SETD1B, SFXN3, SGCA, SGK1, 
SGPL1, SH3BP4, SLC27A6, SLC2A3, SLCO2A1, SLIT2, SLU7, SMAD3, SNRPC, SNRPF, SOCS3, SP110, SPATS2L, SPEN, SPRY2, 
SRPK3, SSR3, ST13, ST3GAL5, STAT2, STAT4, STAT6, STK39, SUB1, SUCLG2, SUMO1, TAGLN2, TAL1, TALDO1, TBC1D10A, TBL3, 
TCEB1, TCF3, TCF4, TCIRG1, TFDP2, TFE3, TFRC, TGFB1, TGFB3, THBD, TIMP2, TLR4, TMPO, TNF, TNFRSF14, TNFSF10, TOMM70, 
TRAPPC1, TRERF1, TRIM21, TRIM22, TRIM38, TRIM5, TRIM55, TRIM56, TRIM62, TRIM66, TRPV2, TUBA4A, TUBA8, TUBB4B, TWF1, 
TYRO3, UBE2E2, UBE2H, UBE2L3, UBE2L6, UQCRFS1, USE1, USP13, VCP, VIP, VNN2, VPS18, VTA1, VTN, WBP4, WDR46, WISP2, 
XAB2, XK, ZDHHC20, ZNF785 Viral Infection 
    
 
 
O. Data mining: IPA knowledge database  
PALLD 
Entrez Gene Name:  palladin, cytoskeletal associated protein 
Synonym(s):  
2410003B16Rik, 6030492A02, CGI-151, KIAA0992, LOC100360205, MYN, palladin, palladin, 
cytoskeletal associated protein, PNCA1, SIH002 
NCBI CDD Domains 
(Superfamilies / Multi-Domains):  
Immunoglobulin, Immunoglobulin C-2 Type, Immunoglobulin I-set domain, Immunoglobulin 
like, Immunoglobulin V-set domain 
Protein Functions / 
Functional Domains:  
actinin binding, alpha actinin binding domain, cytoskeletal protein binding, immunoglobulin 
domain, polyproline motif, proline rich domain, protein binding 
Subcellular Location:  actin bundles, actin cytoskeleton, actin filaments, actin stress fibers, axon component, axons, 
cell membrane leading edge, Cytoplasm, cytosol, filopodia, focal adhesions, intercalated disks, 
invadopodia, lamellipodia, Nucleus, perikaryon, Plasma Membrane, podosomes, ruffle, Z line 
Canonical Pathway:  -- 
Targeted By miRNA 
Functional Cluster:  
(showing 50 out of 88) 
show all 
miR-1226-3p (miRNAs w/seed CACCAGC), miR-124-3p (and other miRNAs w/seed 
AAGGCAC), miR-1256 (miRNAs w/seed GGCAUUG), miR-1278 (miRNAs w/seed AGUACUG), miR-1287-
5p (miRNAs w/seed GCUGGAU), miR-1293 (and other miRNAs w/seed GGGUGGU), miR-181b-1-3p (and 
other miRNAs w/seed UCACUGA), miR-182-5p (and other miRNAs w/seed UUGGCAA), miR-183-5p 
(miRNAs w/seed AUGGCAC), miR-1914-5p (miRNAs w/seed CCUGUGC), miR-19b-1-5p (and other 
miRNAs w/seed GUUUUGC), miR-19b-3p (and other miRNAs w/seed GUGCAAA), miR-203b-3p (miRNAs 
w/seed UGAACUG), miR-2114-5p (miRNAs w/seed AGUCCCU), miR-223-5p (miRNAs w/seed 
GUGUAUU), miR-23a-5p (and other miRNAs w/seed GGGUUCC), miR-2682-5p (and other miRNAs 
w/seed AGGCAGU), miR-3064-5p (and other miRNAs w/seed GGCUGUU), miR-3065-3p (miRNAs w/seed 




GUGACUG), miR-3120-5p (miRNAs w/seed CUGUCUG), miR-31-5p (and other miRNAs w/seed 
GGCAAGA), miR-34a-5p (and other miRNAs w/seed GGCAGUG), miR-3558-3p (and other miRNAs 
w/seed CUGUGGA), miR-363-5p (and other miRNAs w/seed GGGUGGA), miR-3667-3p (miRNAs w/seed 
CCUUCCU), miR-3907 (miRNAs w/seed GGUGCUC), miR-3908 (miRNAs w/seed AGCAAUG), miR-3910 
(miRNAs w/seed AAGGCAU), miR-3940-5p (and other miRNAs w/seed UGGGUUG), miR-4273 (and other 
miRNAs w/seed UGUUCUC), miR-4274 (miRNAs w/seed AGCAGUC), miR-4276 (and other miRNAs 
w/seed UCAGUGA), miR-4279 (miRNAs w/seed UCUCCUC), miR-4292 (and other miRNAs w/seed 
CCCUGGG), miR-4302 (miRNAs w/seed CAGUGUG), miR-4325 (miRNAs w/seed UGCACUU), miR-449c-
3p (miRNAs w/seed UGCUAGU), miR-4501 (and other miRNAs w/seed AUGUGAC), miR-4504 (miRNAs 
w/seed GUGACAA), miR-4520-3p (miRNAs w/seed UGGACAG), miR-4523 (miRNAs w/seed ACCGAGA), 
miR-4633-5p (miRNAs w/seed UAUGCCU), miR-4651 (and other miRNAs w/seed GGGGUGG), miR-
4670-5p (miRNAs w/seed AGCGACC), miR-4691-5p (and other miRNAs w/seed UCCUCCA), miR-4694-
5p (miRNAs w/seed GGUGUUA), miR-4717-5p (and other miRNAs w/seed AGGCCAC), miR-4718 
(miRNAs w/seed GCUGUAC)...(more) 
Entrez Gene Name:  palladin, cytoskeletal associated protein 
Synonym(s):  2410003B16Rik, 6030492A02, CGI-151, KIAA0992, LOC100360205, MYN, palladin, palladin, 
cytoskeletal associated protein, PNCA1, SIH002 
NCBI CDD Domains 
(Superfamilies / Multi-Domains):  
Immunoglobulin, Immunoglobulin C-2 Type, Immunoglobulin I-set domain, Immunoglobulin 
like, Immunoglobulin V-set domain 
Protein Functions / 
Functional Domains:  
actinin binding, alpha actinin binding domain, cytoskeletal protein binding, immunoglobulin 
domain, polyproline motif, proline rich domain, protein binding 
Subcellular Location:  actin bundles, actin cytoskeleton, actin filaments, actin stress fibers, axon component, axons, 
cell membrane leading edge, Cytoplasm, cytosol, filopodia, focal adhesions, intercalated disks, 
invadopodia, lamellipodia, Nucleus, perikaryon, Plasma Membrane, podosomes, ruffle, Z line 
Canonical Pathway:  -- 
Targeted By miRNA 
Functional Cluster:  
(showing 50 out of 88) 
show all 
miR-1226-3p (miRNAs w/seed CACCAGC), miR-124-3p (and other miRNAs w/seed 
AAGGCAC), miR-1256 (miRNAs w/seed GGCAUUG), miR-1278 (miRNAs w/seed AGUACUG), miR-1287-
5p (miRNAs w/seed GCUGGAU), miR-1293 (and other miRNAs w/seed GGGUGGU), miR-181b-1-3p (and 
other miRNAs w/seed UCACUGA), miR-182-5p (and other miRNAs w/seed UUGGCAA), miR-183-5p 
(miRNAs w/seed AUGGCAC), miR-1914-5p (miRNAs w/seed CCUGUGC), miR-19b-1-5p (and other 
miRNAs w/seed GUUUUGC), miR-19b-3p (and other miRNAs w/seed GUGCAAA), miR-203b-3p (miRNAs 
w/seed UGAACUG), miR-2114-5p (miRNAs w/seed AGUCCCU), miR-223-5p (miRNAs w/seed 
GUGUAUU), miR-23a-5p (and other miRNAs w/seed GGGUUCC), miR-2682-5p (and other miRNAs 
w/seed AGGCAGU), miR-3064-5p (and other miRNAs w/seed GGCUGUU), miR-3065-3p (miRNAs w/seed 
CAGCACC), miR-3110-5p (and other miRNAs w/seed UCUGCCU), miR-3118 (and other miRNAs w/seed 
GUGACUG), miR-3120-5p (miRNAs w/seed CUGUCUG), miR-31-5p (and other miRNAs w/seed 
GGCAAGA), miR-34a-5p (and other miRNAs w/seed GGCAGUG), miR-3558-3p (and other miRNAs 
w/seed CUGUGGA), miR-363-5p (and other miRNAs w/seed GGGUGGA), miR-3667-3p (miRNAs w/seed 
CCUUCCU), miR-3907 (miRNAs w/seed GGUGCUC), miR-3908 (miRNAs w/seed AGCAAUG), miR-3910 
(miRNAs w/seed AAGGCAU), miR-3940-5p (and other miRNAs w/seed UGGGUUG), miR-4273 (and other 




w/seed UCAGUGA), miR-4279 (miRNAs w/seed UCUCCUC), miR-4292 (and other miRNAs w/seed 
CCCUGGG), miR-4302 (miRNAs w/seed CAGUGUG), miR-4325 (miRNAs w/seed UGCACUU), miR-449c-
3p (miRNAs w/seed UGCUAGU), miR-4501 (and other miRNAs w/seed AUGUGAC), miR-4504 (miRNAs 
w/seed GUGACAA), miR-4520-3p (miRNAs w/seed UGGACAG), miR-4523 (miRNAs w/seed ACCGAGA), 
miR-4633-5p (miRNAs w/seed UAUGCCU), miR-4651 (and other miRNAs w/seed GGGGUGG), miR-
4670-5p (miRNAs w/seed AGCGACC), miR-4691-5p (and other miRNAs w/seed UCCUCCA), miR-4694-
5p (miRNAs w/seed GGUGUUA), miR-4717-5p (and other miRNAs w/seed AGGCCAC), miR-4718 







LOC290704, ACTA1, ITGB1, F Actin, ACTN1, Alpha Actinin, LAMP1, Rac 
regulated by:  tert-butyl-hydroquinone, KRAS, triamcinolone acetonide, AKT2, ESR1, ARHGDIG, TGFB3, AGT, PRRX1, 
Focal adhesion kinase, PTK2, TP53, tretinoin, P-TEFb, Growth factor 
binds:  NEDD1, ACTN1, Alpha Actinin, VASP, MYO19, TOX4, CNTROB, SCLT1, MCM2, PDLIM7, CEP162, SKA3, 
CENPJ, CEP128, LLGL2 
role in cell:  migration, adhesion, morphogenesis, organization, migration by, cell spreading, morphology, rearrangement, 
development, activation 
disease:  familial pancreatic cancer, myocardial infarction, exencephaly, pancreatic epithelial cancer, pancreatic ductal 
adenocarcinoma, glioblastoma cancer, glioblastoma, breast carcinoma, autosomal dominant polycystic kidney disease, 
pancreatic cancer, pancreatic carcinoma 
Entrez Gene 
Summary:  
This gene encodes a cytoskeletal protein that is required for organizing the actin cytoskeleton. The protein is 
a component of actin-containing microfilaments, and it is involved in the control of cell shape, adhesion, and contraction. 
Polymorphisms in this gene are associated with a susceptibility to pancreatic cancer type 1, and also with a risk for 
myocardial infarction. Alternative splicing results in multiple transcript variants. [provided by RefSeq, Oct 2009] 
Molecular Function:  actin binding; cytoskeletal protein binding; muscle alpha-actinin binding; protein binding 
Biological Process:  actin cytoskeleton organization; cell migration; cellular response to hypoxia; cytoskeleton organization; 
epithelial cell morphogenesis; keratinocyte development; neuron projection development; positive regulation of 
podosome assembly; ruffle organization; trophoblast giant cell differentiation; wound healing 
Cellular 
Component:  
actin cytoskeleton; actin filament; axon; axonal growth cone; cell junction; cell projection; cytoplasm; 
cytoskeleton; cytosol; filopodium; focal adhesion; growth cone; lamellipodium; neuronal cell body; nucleus; plasma 




Data mining: IPA knowledge database continued 
 
EPS8  
Entrez Gene Name:  epidermal growth factor receptor pathway substrate 8 
Synonym(s):  AW261790, DFNB102, epidermal growth factor receptor pathway substrate 8 
NCBI CDD Domains 
(Superfamilies / Multi-Domains):  
Pleckstrin homology-like domain, SAM (Sterile alpha motif ), Src Homology 3 domain superfamily 
Protein Functions / 
Functional Domains:  
actin binding, effector domain, ligand-binding domain, peptidase, phosphotyrosine binding domain, 
protein binding, Rho binding, SH3/SH2 adaptor protein 
Subcellular Location:  actin filaments, actin stress fibers, apical ectoplasmic specialization, basal ectoplasmic specialization, 
brush border, cell-cell contacts, cell cortex, cell membrane leading edge, cellular membrane, Cytoplasm, dendritic 
spine head, dendritic spines, exosomes, filopodia, lamellipodia, lysosome, membrane ruffles, plasma, Plasma 
Membrane, postsynaptic density, stereocilia, stereocilia tip, synapse, synaptosomes, vesicle membrane, vesicles 
Canonical Pathway:  -- 
Targeted By miRNA 
Functional Cluster:  
(showing 62 out of 62) 
hide 
miR-103-1-5p (and other miRNAs w/seed GCUUCUU), miR-124-3p (and other miRNAs w/seed 
AAGGCAC), miR-1253 (miRNAs w/seed GAGAAGA), miR-1273h-3p (miRNAs w/seed UGCAGAC), miR-15b-3p 
(miRNAs w/seed GAAUCAU), miR-1914-5p (miRNAs w/seed CCUGUGC), miR-200b-3p (and other miRNAs w/seed 
AAUACUG), miR-218-5p (and other miRNAs w/seed UGUGCUU), miR-2681-3p (miRNAs w/seed AUCAUGG), miR-
291a-3p (and other miRNAs w/seed AAGUGCU), miR-302c-3p (and other miRNAs w/seed AGUGCUU), miR-30a-3p 
(and other miRNAs w/seed UUUCAGU), miR-3121-5p (miRNAs w/seed CCUUUGC), miR-3143 (miRNAs w/seed 
UAACAUU), miR-3166 (miRNAs w/seed GCAGACA), miR-331-5p (and other miRNAs w/seed UAGGUAU), miR-
3551-5p (and other miRNAs w/seed CUUCACC), miR-3607-5p (and other miRNAs w/seed CAUGUGA), miR-365-3p 
(and other miRNAs w/seed AAUGCCC), miR-3975 (miRNAs w/seed GAGGCUA), miR-4292 (and other miRNAs 
w/seed CCCUGGG), miR-4328 (miRNAs w/seed CAGUUUU), miR-4491 (and other miRNAs w/seed AUGUGGA), 
miR-4511 (miRNAs w/seed AAGAACU), miR-452-5p (and other miRNAs w/seed ACUGUUU), miR-4649-3p 
(miRNAs w/seed CUGAGGC), miR-4653-3p (miRNAs w/seed GGAGUUA), miR-4666b (miRNAs w/seed 
UGCAUGU), miR-4684-3p (miRNAs w/seed GUUGCAA), miR-4718 (miRNAs w/seed GCUGUAC), miR-4758-3p 
(miRNAs w/seed GCCCCAC), miR-4764-3p (miRNAs w/seed UAACUCC), miR-4771 (miRNAs w/seed GCAGACU), 
miR-4777-5p (miRNAs w/seed UCUAGAU), miR-5011-3p (and other miRNAs w/seed UGCAUGG), miR-511-3p 
(miRNAs w/seed AUGUGUA), miR-513a-5p (miRNAs w/seed UCACAGG), miR-514a-3p (and other miRNAs w/seed 
UUGACAC), miR-5187-5p (miRNAs w/seed GGGAUGA), miR-519a-3p (and other miRNAs w/seed AAGUGCA), 
miR-520f-5p (miRNAs w/seed CUCUAAA), miR-543-3p (and other miRNAs w/seed AACAUUC), miR-545-3p 
(miRNAs w/seed CAGCAAA), miR-548av-3p (miRNAs w/seed AAACUGC), miR-548g-3p (miRNAs w/seed 
AAACUGU), miR-556-3p (miRNAs w/seed UAUUACC), miR-561-5p (miRNAs w/seed UCAAGGA), miR-606 
(miRNAs w/seed AACUACU), miR-6505-5p (miRNAs w/seed UGGAAUA), miR-6514-5p (miRNAs w/seed 
AUGGAGU), miR-6719-3p (miRNAs w/seed CUGACAU), miR-6792-5p (miRNAs w/seed UAAGCAG), miR-6815-3p 
(miRNAs w/seed GGCUUCU), miR-6821-3p (and other miRNAs w/seed GACCUCU), miR-6839-3p (miRNAs w/seed 
UGGGUUU), miR-6857-5p (miRNAs w/seed UGGGGAU), miR-6875-3p (miRNAs w/seed UUCUUCC), miR-7152-5p 
(miRNAs w/seed UUCCUGU), miR-7976 (miRNAs w/seed GCCCUGA), miR-874-5p (miRNAs w/seed GGCCCCA), 





regulates:  Rac, ethanol, ERK, MAPK1, ARHGEF2, actin, Actin, Shc, SRC, Focal adhesion kinase, YAP1, TJP1, 
OCLN, Fgfr, EGFR 
regulated by:  PRNP, RB1, CDKN2A, HOXA9, MGEA5, HNF1B, HK cells, plicamycin, daunorubicin, CNR1, CD38, IL5, 
Influenza A virus (A/Bangkok/RX73(H3N2)), FOS, Sos 
binds:  BAIAP2, ABI1, SOS1, EGFR, EPS8, CBL, F Actin, Actin, CDH5, PIK3R1, SERPINA5, RCAN3, C6orf141, 
XAGE2, RSPH14 
role in cell:  actin capping, assembly, proliferation, function, abnormal morphology, length, motility, transformation, 
migration by, endocytosis by 
disease:  motor dysfunction or movement disorder, autosomal recessive nonsyndromic hearing loss, autosomal 
recessive deafness type 102, hearing loss, HER2 negative hormone receptor negative breast cancer, allergic contact 




This gene encodes a member of the EPS8 family. This protein contains one PH domain and one SH3 
domain. It functions as part of the EGFR pathway, though its exact role has not been determined. Highly similar proteins 
in other organisms are involved in the transduction of signals from Ras to Rac and growth factor-mediated actin 
remodeling. Alternate transcriptional splice variants of this gene have been observed but have not been thoroughly 
characterized. [provided by RefSeq, Jul 2008] 
Molecular Function:  actin binding; protein binding; Rac GTPase binding; SH3/SH2 adaptor activity; signaling adaptor activity 
Biological Process:  actin crosslink formation; actin cytoskeleton reorganization; actin filament bundle assembly; actin 
polymerization-dependent cell motility; adult locomotory behavior; barbed-end actin filament capping; behavioral 
response to ethanol; cell proliferation; epidermal growth factor receptor signaling pathway; exit from mitosis; positive 
regulation of signal transduction; Rac protein signal transduction; regulation of actin filament length; regulation of cell 
shape; signal transduction 
Cellular Component:  brush border; cell cortex; cell junction; cell projection; cytoplasm; extracellular vesicular exosome; growth 
cone; membrane; neuron projection; N-methyl-D-aspartate selective glutamate receptor complex; plasma membrane; 



















Data mining: IPA knowledge database continued 
 ITGAV  
Member Of:  Integrin alpha V beta 3, Integrinα 
Entrez Gene Name:  integrin subunit alpha V 
Synonym(s):  
1110004F14RIK, 2610028E01Rik, alpha V, CD51, D430040G12RIK, integrin alpha V, 
integrin subunit alpha V, integrin subunit α V, Integrin α V, MSK8, VNRA, VTNR, α V 
NCBI CDD Domains 
(Superfamilies / Multi-Domains):  
FG-GAP repeat, Integrin alpha, Integrin alpha (beta-propellor repeats), Repeat domain in 
Vibrio, Colwellia, Bradyrhizobium and Shewanella 
Protein Functions / 
Functional Domains:  
coreceptor, cytoplasmic domain, cytosolic tail domain, extracellular domain, extracellular 
matrix binding, fibronectin binding, intracellular domain, peptide binding, protease binding, protein 
binding, protein heterodimerization, receptor binding, TGFbeta binding, transmembrane receptor 
Subcellular Location:  apical cell surfaces, basolateral cell surfaces, basolateral membrane, cell borders, cell 
surface, cellular membrane, Cytoplasm, cytoplasmic particles, cytoplasmic vesicles, cytosol, detergent 
resistant lipid raft fraction, exosomes, filopodia, focal adhesions, lamellipodia, membrane fraction, 
membrane ruffles, microvilli, Nucleus, phagosomes, pH resistant lipid raft fraction, plasma, Plasma 
Membrane, plasma membrane extracellular face, specific granule membrane 
Canonical Pathway:  Caveolar-mediated Endocytosis Signaling; Glioma Invasiveness Signaling; IL-8 Signaling; 
Integrin Signaling; NF-κB Activation by Viruses; Paxillin Signaling; Role of Tissue Factor in Cancer 
regulates:  TGFB1, VTN, ERK1/2, ITGAV, ITGB3, FN1, Fibrinogen, MMP2, MMP9, COL1A2, Tgf beta, 
Focal adhesion kinase, RAC1, VWF, TP53 
regulated by:  TNFSF11, TGFB1, ITGB3, IFNG, TNF, VTN, ITGAV, CSF1, GP, CYR61, FN1, CDKN2A, 
TGFB3, PD98059, CCND1 
binds:  ITGB3, FN1, VTN, ITGB1, Fibrinogen, VWF, MMP2, COL18A1, PTK2, CYR61, SRC, 
COL4A3, MAPK3, SPP1, Thrombospondin 
role in cell:  adhesion, migration, binding, proliferation, apoptosis, invasion, growth, expression in, 
entrance, motility 
disease:  bleeding, cerebral hemorrhage, metastasis, unstable angina, diabetes mellitus, edema, 
arterial occlusive disease, coronary artery disease, stenosis, brain ischemia, glioblastoma, ischemia, 
stroke, ST-elevation myocardial infarction, coronary disease, palatal shelves fail to meet at midline, 
microcephaly, growth failure, hydrocephalus, hypoplasia, neoplasia, endotoxemia, osteolysis, 
tumorigenesis, acne, idiopathic pulmonary fibrosis, multiple myeloma, osteolytic bone disease, oral 
squamous cell carcinoma, squamous cell carcinoma of the oral cavity, lupus erythematosus, 




Molecular Function:  coreceptor activity; C-X3-C chemokine binding; extracellular matrix binding; fibroblast 
growth factor binding; fibronectin binding; insulin-like growth factor I binding; metal ion binding; 




heterodimerization activity; protein kinase C binding; receptor binding; transforming growth factor beta 
binding; viral receptor activity; voltage-gated calcium channel activity 
Biological Process:  angiogenesis; antigen processing and presentation of exogenous peptide antigen via MHC 
class I, TAP-dependent; apolipoprotein A-I-mediated signaling pathway; apoptotic cell clearance; blood 
vessel development; calcium ion transmembrane transport; cell adhesion; cell adhesion mediated by 
integrin; cell differentiation; cell growth; cell-matrix adhesion; cell migration; cell-substrate adhesion; 
cellular calcium ion homeostasis; detection of molecule of bacterial origin; elevation of cytosolic calcium 
ion concentration; endodermal cell differentiation; endothelial cell migration; entry of symbiont into host 
cell by promotion of host phagocytosis; ERK1 and ERK2 cascade; extracellular matrix organization; 
extrinsic apoptotic signaling pathway in absence of ligand; fertilization; focal adhesion assembly; gonad 
morphogenesis; heterotypic cell-cell adhesion; inflammatory response; integrin-mediated signaling 
pathway; leukocyte migration; multicellular organismal development; negative chemotaxis; negative 
regulation of entry of bacterium into host cell; negative regulation of extrinsic apoptotic signaling 
pathway; negative regulation of lipid storage; negative regulation of lipid transport; negative regulation of 
lipoprotein metabolic process; negative regulation of low-density lipoprotein particle receptor 
biosynthetic process; negative regulation of macrophage derived foam cell differentiation; neutrophil 
degranulation; positive regulation of cell adhesion; positive regulation of cell migration; positive 
regulation of cell proliferation; positive regulation of MAPK cascade; positive regulation of osteoblast 
proliferation; regulation of apoptotic cell clearance; regulation of bone resorption; regulation of 
phagocytosis; release of sequestered calcium ion into cytosol; response to nitric oxide; substrate 
adhesion-dependent cell spreading; T cell activation; transforming growth factor-beta secretion; 
trophoblast giant cell differentiation; vascular endothelial growth factor receptor signaling pathway; 
vasculogenesis; viral entry into host cell 
Cellular Component:  alphav-beta3 integrin complex; alphav-beta3 integrin-IGF-1-IGF1R complex; alphav-beta5 
integrin complex; alphav-beta6 integrin complex; alphav-beta8 integrin complex; cell junction; cell 
surface; cytosol; external side of plasma membrane; extracellular vesicular exosome; filopodium 
membrane; focal adhesion; integral to membrane; integral to plasma membrane; integrin complex; 
lamellipodium membrane; membrane; microvillus membrane; nucleus; phagocytic vesicle; plasma 
membrane; ruffle membrane; specific granule membrane 
 
Drug information 
cilengitide  inhibitor 
CNTO 95  inhibitor 












Data mining: IPA knowledge database continued 
 RAPGEF3 
Member Of:  cAMP-Gef 
Entrez Gene Name:  Rap guanine nucleotide exchange factor 3 
Synonym(s):  
2310016P22Rik, 9330170P05Rik, bcm910, CAMP-GEFI, CGEF1, EPAC, EPAC1, HSU79275, Rap 
guanine nucleotide exchange factor (GEF) 3, Rap guanine nucleotide exchange factor 3 
NCBI CDD Domains 
(Superfamilies / Multi-Domains):  
CAP_ED, DEP, RasGEF, REM 
Protein Functions / 
Functional Domains:  
3',5'-cAMP binding, cAMP binding domain, catalytic domain, guanine nucleotide exchange factor domain, 
guanyl-nucleotide exchange factor, ion channel binding, protein binding, protein domain specific binding, Rap guanyl-
nucleotide exchange factor, Ras exchanger motif 
Subcellular Location:  apical compartment, axons, axon terminals, basal membrane, brush border, cell-cell contacts, cell 
periphery, cellular membrane, centrosome, Cytoplasm, cytoplasmic fraction, exosomes, filamentous network, filopodia, 
granule membrane, growth cone, inner nuclear membrane, lamellipodia, microvilli, Mitochondria, mitotic spindle, 
neurites, nuclear envelope, Nucleus, outer nuclear membrane, perikaryon, perinuclear membrane, perinuclear region, 
Plasma Membrane, ribbon synapse, sarcolemma, synaptosomes, zymogen granules 
Canonical Pathway:  cAMP-mediated signaling; ERK/MAPK Signaling; G-Protein Coupled Receptor Signaling; Gαs Signaling; 
Leukocyte Extravasation Signaling; Molecular Mechanisms of Cancer; Phospholipase C Signaling; Synaptic Long Term 
Potentiation 
 
Top findings from Ingenuity Knowledge Base  
regulates:  Rap1, Rap, Ins1, RAP1A, Akt, HRAS, LEP, D-glucose, MAPK1, RRAS, blood urea nitrogen, HDL-
cholesterol, cholesterol, triacylglycerol, RAC1 
regulated by:  cyclic AMP, 8-pCPT-2-O-Me-cAMP, PAGA, PXO1 122, forskolin, 8-pCPT-2'-O-Me-cAMP-AM, NTN1, 
GPR17, AH 6809, cigarette smoke, cilostazol, Sos, FOS, Lh, CREBBP 
binds:  cyclic AMP, RANBP2, RAP1A, PDE3B, MAP1A, CaMKII, PRKD1, PNMA1, AP2B1, AKAP6, PLCE1, 
ABCC8, KCNJ8, RAP1B, KCND3 
role in cell:  activation in, proliferation, expression in, adhesion, phagocytosis by, differentiation, apoptosis, 
sensitization in, anti-inflammatory response in, cell-cell contact 
disease:  weight gain, insulin resistance, obesity, insulitis, hyperglycemia, hyperplasia, seizures, autosomal 
recessive polycystic kidney disease, immunosuppression, cardiac hypertrophy, heart failure, uterine leiomyoma, 
leiomyomatosis 
Go Annotations 
Molecular Function:  cAMP binding; guanyl-nucleotide exchange factor activity; ion channel binding; nucleotide binding; protein 
binding; protein domain specific binding; Rap guanyl-nucleotide exchange factor activity 
Biological Process:  angiogenesis; artery development; brain development; cAMP-mediated signaling; cell proliferation; cellular 
response to cAMP; cellular response to drug; cellular response to organic cyclic compound; cellular response to 
transforming growth factor beta stimulus; establishment of endothelial barrier; intracellular signal transduction; negative 
regulation of cardiac muscle cell apoptotic process; negative regulation of collagen biosynthetic process; negative 




positive regulation of angiogenesis; positive regulation of cAMP catabolic process; positive regulation of cell size; 
positive regulation of GTPase activity; positive regulation of peptidyl-serine phosphorylation; positive regulation of 
protein export from nucleus; positive regulation of protein phosphorylation; positive regulation of smooth muscle cell 
migration; positive regulation of stress fiber assembly; positive regulation of syncytium formation by plasma membrane 
fusion; positive regulation of transcription from RNA polymerase II promoter; Rap protein signal transduction; regulation 
of actin cytoskeleton reorganization; regulation of histone H3-K9 acetylation; regulation of insulin secretion; response to 
nicotine; signal transduction; small GTPase mediated signal transduction; spinal cord development 
Cellular Component:  apical part of cell; axon terminus; basal plasma membrane; brush border membrane; cell periphery; 
cortical actin cytoskeleton; cytoplasm; endomembrane system; extracellular vesicular exosome; filopodium; growth 
cone; intracellular; lamellipodium; membrane; microvillus; neuronal cell body; organelle membrane; perinuclear region 
of cytoplasm; plasma membrane 
 
CSF1  
Member Of:  CSF 
Entrez Gene Name:  colony stimulating factor 1 
Synonym(s):  
C87615, colony stimulating factor 1, colony stimulating factor 1 (macrophage), CSF1 isoform 1, Csfm, 
MCSF, MCSF1, op 
NCBI CDD Domains 
(Superfamilies 
Multi-Domains):  
Macrophage colony stimulating factor-1 (CSF-1) 
Protein Functions / 
Functional Domains:  
cytokine, growth factor, ligand-binding domain, macrophage colony stimulating factor receptor binding, 
protein binding, protein homodimerization 
Subcellular Location:  cell surface, cellular membrane, Cytoplasm, Endoplasmic Reticulum, exosomes, extracellular matrix, 
Extracellular Space, Golgi Apparatus, perinuclear region, plasma, Plasma Membrane 
Canonical Pathway:  Altered T Cell and B Cell Signaling in Rheumatoid Arthritis; Atherosclerosis Signaling; Hematopoiesis 
from Multipotent Stem Cells; Hematopoiesis from Pluripotent Stem Cells; Hepatic Fibrosis / Hepatic Stellate Cell 
Activation; Macropinocytosis Signaling; MSP-RON Signaling Pathway; Role of Macrophages, Fibroblasts and 
Endothelial Cells in Rheumatoid Arthritis; Role of Osteoblasts, Osteoclasts and Chondrocytes in Rheumatoid 
Arthritis; Role of Tissue Factor in Cancer 
 
 
Top findings from Ingenuity Knowledge Base  
regulates:  CSF1R, ERK1/2, TNFRSF11A, MAPK1, BCL2L1, CTSK, Acp5, IL6, TNF, MSR1, CALCR, Akt, CCND1, 
MYC, FOS 
regulated by:  TNF, lipopolysaccharide, IL1B, IFNG, IL1, BMP2, CSF1, IL1A, phorbol myristate acetate, CSF1R, 
NFKBIA, CHUK, APP, CAMP, Immunoglobulin 
binds:  CSF1R, SPI1, IRF8, LOC100996763/NOTCH2NL, SGTA, FHL3, Collagen(s), LIF, CBL, SLA2, HLA-B, 
AAR2, DYNC1H1, SRC, CLDN11 





disease:  osteopetrosis, osteosclerosis, hyperplasia, epithelial cancer, neoplasia, periodontitis, cancer, growth 
failure, pulmonary emphysema, demyelination, dysplasia, kidney disease, splenomegaly, lymphadenopathy, 
inflammatory disorder, multiorgan inflammation, glioblastoma, glioblastoma cancer, benign neoplasia, diffuse giant 
cell tumor of tendon sheath, metastasis, gliosis, memory deficits, infection by HIV-1, epithelial neoplasia, lupus 
nephritis, hepatitis A, acute hepatitis C, hepatitis B, cirrhosis, chronic hepatitis C, chronic hepatitis B, 
leiomyosarcoma, soft tissue sarcoma cancer, Sjögren syndrome, fibrosis, reflux nephropathy, myocardial infarction, 
infarction, rheumatoid arthritis, cervical carcinoma, cervical cancer, pulmonary alveolar proteinosis, liver cancer, 
hepatocellular carcinoma, osteoporosis 
GO Annotations 
Molecular Function:  cytokine activity; growth factor activity; macrophage colony-stimulating factor receptor binding; protein 
binding; protein homodimerization activity 
Biological Process:  branching involved in mammary gland duct morphogenesis; cell differentiation; cell proliferation; 
developmental process involved in reproduction; hemopoiesis; homeostasis of number of cells within a tissue; 
immune system process; inflammatory response; innate immune response; macrophage colony-stimulating factor 
signaling pathway; macrophage differentiation; mammary duct terminal end bud growth; mammary gland fat 
development; monocyte activation; odontogenesis; ossification; osteoclast differentiation; osteoclast proliferation; 
positive regulation of cell-matrix adhesion; positive regulation of cell migration; positive regulation of cell proliferation; 
positive regulation of cellular protein metabolic process; positive regulation of gene expression; positive regulation of 
macrophage chemotaxis; positive regulation of macrophage derived foam cell differentiation; positive regulation of 
macrophage differentiation; positive regulation of monocyte differentiation; positive regulation of mononuclear cell 
proliferation; positive regulation of multicellular organism growth; positive regulation of odontogenesis of dentin-
containing tooth; positive regulation of osteoclast differentiation; positive regulation of protein kinase activity; positive 
regulation of Ras protein signal transduction; regulation of macrophage derived foam cell differentiation; regulation of 
ossification; transmembrane receptor protein tyrosine kinase signaling pathway 
Cellular Component:  extracellular region; extracellular space; extracellular vesicular exosome; integral to membrane; 
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221 . G A missense_variant 125E/K Gaa/Aaa PLEKHO1 
1 
150131
221 . G 
G
A frameshift_variant&feature_elongation 125 . PLEKHO1 
1 
160302
244 . T C missense_variant 164I/V Att/Gtt COPA 
2 
157375
58 . C CA frameshift_variant&feature_elongation 74-75 . DDX1 
3 
479515
19 . A AT frameshift_variant&feature_elongation 1481 . MAP4 
5 
790397
27 . C CT frameshift_variant&feature_elongation 
3572-
3573 . CMYA5 
7 
143560
609 . C T missense_variant 301V/I Gtt/Att FAM115A 
9 
864987
54 . T C missense_variant 807M/V Atg/Gtg KIF27 
10 
751474
78 . A AT frameshift_variant&feature_elongation 223 . ANXA7 
11 
113126
596 . C A missense_variant&splice_region_variant 599P/Q cCa/cAa NCAM1 
14 
509047
29 . A T missense_variant&splice_region_variant 569V/E gTa/gAa MAP4K5 
16 
216797
2 . C T missense_variant 341A/T Gcc/Acc PKD1 
16 
216805
9 . C G missense_variant 312A/P Gcc/Ccc PKD1 
16 
424217
2 . A AT frameshift_variant&feature_elongation 468 . SRL 
4 
113066
831 rs10002700 G A missense_variant 32G/E gGg/gAg C4orf32 
5 
138728
483 rs10078623 A G missense_variant 763V/A gTa/gCa PROB1 
8 
778958
65 rs10087163 A G missense_variant 184C/R Tgt/Cgt PEX2 
8 
144890
873 rs10098508 A T missense_variant 593V/E gTa/gAa SCRIB 
19 
182730
47 rs1011320 T C missense_variant 313S/P Tcc/Ccc PIK3R2 
19 
182730
47 rs1011320 T C missense_variant&NMD_transcript_variant 313S/P Tcc/Ccc . 
14 
103934
488 rs10137161 T C missense_variant 433F/S tTt/tCt MARK3 
2 
172180
771 rs10205459 A G stop_lost 215*/R Tga/Cga METTL8 
7 940181 rs10256887 C T missense_variant 182G/S Ggc/Agc ADAP1 
20 
182960
72 rs1033545 T A missense_variant 98S/T Tca/Aca ZNF133 
17 
796373
49 rs10438817 T C stop_lost&NMD_transcript_variant 62*/R Tga/Cga CCDC137 
2 
557711
61 rs1045910 A G missense_variant 268D/G gAc/gGc CCDC104 
10 
135184
126 rs1049951 G A missense_variant 75T/I aCc/aTc ECHS1 
19 
190403
12 rs1059240 G C missense_variant 133S/R agC/agG HOMER3 
7 
917149
11 rs1063242 C T missense_variant 2979P/S Cct/Tct AKAP9 
15 
674573
35 rs1065080 A G missense_variant 85Y/C tAc/tGc SMAD3 
9 
332645
40 rs1071545 C G missense_variant 45G/R Ggg/Cgg BAG1 
11 
459372
67 rs10742772 C T missense_variant 116V/I Gtc/Atc PEX16 
11 
953790
4 rs10743108 G C missense_variant 87E/Q Gaa/Caa ZNF143 
9 
139937
795 rs10781535 T C missense_variant 26D/G gAc/gGc NPDC1 
9 
139937
799 rs10781536 G A stop_gained 25R/* Cga/Tga NPDC1 
9 
134350
647 rs10793873 T C missense_variant 1044M/T aTg/aCg PRRC2B 
10 
760510
1 rs10795551 A G missense_variant 707F/S tTc/tCc ITIH5 
1 
113255
389 rs10857971 C T missense_variant 236V/I Gtt/Att PPM1J 
11 
112065
434 rs10891338 T C missense_variant 197L/P cTg/cCg BCO2 
9 
134386






925 rs11098044 T C missense_variant 300T/A Act/Gct CFI 
1 
405332
66 rs11207440 T G missense_variant 229C/G Tgt/Ggt CAP1 
10 
735817
69 rs112112941 A T missense_variant&splice_region_variant 260L/H cTt/cAt PSAP 
10 
176591
31 rs11254692 C A missense_variant 70V/F Gtc/Ttc PTPLA 
1 
295426
37 rs1128400 A G missense_variant 20F/L Ttc/Ctc MECR 
5 
138857
919 rs1131769 T C missense_variant 232H/R cAt/cGt TMEM173 
1 
201331
155 rs113900985 A G missense_variant 195L/P cTc/cCc TNNT2 
11 
653856
06 rs1151489 A G missense_variant 258Q/R cAg/cGg PCNXL3 
11 
232999
5 rs11554947 C T missense_variant&NMD_transcript_variant 106R/C Cgc/Tgc TSPAN32 
12 
132403





32453 T G missense_variant 1895L/V Tta/Gta PRRC2A 
2 
242203
916 rs11891776 A C missense_variant 61S/A Tct/Gct HDLBP 
11 
653498
49 rs1194099 A T missense_variant 569D/V gAc/gTc EHBP1L1 
11 
653476
36 rs1194100 G C missense_variant 133V/L Gtg/Ctg EHBP1L1 
20 
181431
17 rs1205193 T G missense_variant 399V/G gTc/gGc CSRP2BP 
4 
100239
319 rs1229984 T C missense_variant 8H/R cAc/cGc ADH1B 
19 
109400
4 rs12459404 G A missense_variant 44S/F tCt/tTt POLR2E 
2 
160019
863 rs12466551 A G missense_variant 251N/S aAc/aGc TANC1 
10 
298220
32 rs1247696 C T missense_variant 422V/I Gtc/Atc SVIL 
12 
549758
37 rs1249958 T C missense_variant 109E/G gAa/gGa PPP1R1A 
2 
216235
089 rs1250209 C T missense_variant 2051V/I Gtc/Atc FN1 
1 
470599
34 rs1258021 T C missense_variant 32Q/R cAa/cGa MKNK1 
2 
274352
50 rs1275533 A G missense_variant 60D/G gAc/gGc ATRAID 
10 
121110
90 rs1279138 T C missense_variant 20F/L Ttc/Ctc DHTKD1 
4 
187519
206 rs1280097 C G missense_variant 4059K/N aaG/aaC FAT1 
15 
577313
35 rs1280395 A C missense_variant 380T/P Aca/Cca CGNL1 
20 
623401
15 rs1291212 C G missense_variant 61S/R agC/agG ZGPAT 
20 
176400
09 rs13040917 A C missense_variant 382S/A Tcc/Gcc RRBP1 
22 
466776
07 rs130642 T C missense_variant 185F/L Ttc/Ctc TTC38 
14 
102894
593 rs1309353 G A missense_variant 320V/I Gtt/Att TECPR2 
4 
955785
88 rs13107595 G A missense_variant 521S/N aGt/aAt PDLIM5 
14 
315823
80 rs1315794 A G missense_variant 1454L/P cTt/cCt HECTD1 
22 
366237
31 rs132760 T C missense_variant 357I/V Atc/Gtc APOL2 
8 
145066
886 rs13277282 A G missense_variant 311T/A Act/Gct GRINA 
3 
184037
533 rs13319149 A G missense_variant 121T/A Acc/Gcc EIF4G1 
21 
349251
42 rs13433428 C T missense_variant 1202S/L tCa/tTa SON 
1 
181058
643 rs1361365 A G missense_variant 202Q/R cAa/cGa IER5 
22 
459238
27 rs136730 A G missense_variant 179Q/R cAg/cGg FBLN1 
14 
105935
824 rs13707 G A missense_variant 39A/T Gcc/Acc MTA1 
13 
250085
88 rs1372085 A G missense_variant 1564I/T aTa/aCa PARP4 
1 
144955
288 rs139573102 A G missense_variant 186I/T aTt/aCt PDE4DIP 
10 
112572
458 rs1417635 G C missense_variant 768W/S tGg/tCg RBM20 
2 
190531
426 rs1437880 G A missense_variant 190G/R Gga/Aga ASNSD1 
17 
795084






93 rs144838667 C G missense_variant 525R/P cGt/cCt KANSL1 
16 
543185
28 rs1450355 A G missense_variant 422L/P cTg/cCg IRX3 
6 
433063
46 rs1459675 A G missense_variant 1797V/A gTa/gCa ZNF318 
3 
497600
39 rs1466685 T C missense_variant 184Q/R cAg/cGg GMPPB 
1 
154574
820 rs1466731 T C missense_variant 143R/G Aga/Gga ADAR 
3 
566275
98 rs1491170 A G missense_variant 339Q/R cAg/cGg CCDC66 
17 
197137
40 rs150122 C T missense_variant 370V/M Gtg/Atg ULK2 
2 
189875
421 rs1516446 T G missense_variant 1050H/Q caT/caG COL3A1 
12 
536935
33 rs1534283 A C missense_variant 4Q/H caA/caC C12orf10 
12 
536935
32 rs1534284 A G missense_variant 4Q/R cAa/cGa C12orf10 
9 
355467
35 rs1535422 A G missense_variant 73T/A Act/Gct RUSC2 
17 
356139
6 rs161400 C T missense_variant 260T/I aCc/aTc CTNS 
14 
589537
46 rs1617510 C G missense_variant 980P/A Cct/Gct KIAA0586 
11 
749043
62 rs1621378 T C missense_variant 165I/T aTc/aCc SLCO2B1 
16 
873842
7 rs1641066 T C missense_variant&NMD_transcript_variant 147I/T aTt/aCt METTL22 
1 
551195
46 rs1655518 A G missense_variant 316E/G gAg/gGg MROH7 
12 
105546
172 rs1663564 G A missense_variant 901V/I Gta/Ata KIAA1033 
5 
664598
78 rs1705399 G C missense_variant 1435R/P cGg/cCg MAST4 
19 
362430
89 rs170758 T C missense_variant 2V/A gTc/gCc LIN37 
16 
127589
66 rs1713480 T C missense_variant 241K/R aAa/aGa CPPED1 
16 
873849
9 rs1731000 G A missense_variant 62A/T Gca/Aca METTL22 
1 
165309
3 rs17424353 A G missense_variant&NMD_transcript_variant 57C/R Tgc/Cgc CDK11A 
2 
160136
337 rs174264 G A missense_variant 173P/L cCg/cTg WDSUB1 
14 
589374
16 rs1748986 T C missense_variant 767L/P cTt/cCt KIAA0586 
17 
368619
83 rs17855918 T C missense_variant 33V/A gTc/gCc MLLT6 
18 
337066
14 rs1789528 C G missense_variant 119E/D gaG/gaC SLC39A6 
17 
482654
95 rs1800215 T C missense_variant 1075T/A Acc/Gcc COL1A1 
20 
109952
3 rs1803415 T G missense_variant 36F/C tTc/tGc PSMF1 
13 
250086
30 rs1822135 A G missense_variant 1550L/P cTg/cCg PARP4 
16 103517 rs183360 A C missense_variant 24S/A Tcc/Gcc POLR3K 
1 
222072
35 rs1874792 T C missense_variant 638M/V Atg/Gtg HSPG2 
10 
112266
823 rs1889565 C T missense_variant 220A/V gCg/gTg DUSP5 
10 
112266
822 rs1889566 G A missense_variant 220A/T Gcg/Acg DUSP5 
9 
140357
972 rs1891627 A G missense_variant 463W/R Tgg/Cgg PNPLA7 
9 
140374
861 rs1891630 A G missense_variant 211V/A gTa/gCa PNPLA7 
1 
156877
457 rs1952294 T C missense_variant 234S/P Tct/Cct PEAR1 
7 
363208
21 rs196586 G A missense_variant 343S/N aGt/aAt EEPD1 
1 
118845
55 rs198400 A G missense_variant 198E/G gAg/gGg CLCN6 
1 
946394
47 rs1999272 C T missense_variant 1255G/D gGt/gAt ARHGAP29 
X 
148681
299 rs200553350 T A missense_variant 243S/C Agc/Tgc TMEM185A 
1 
148010





07595 C T missense_variant 263G/S Ggt/Agt PLIN4 
12 
481449
25 rs2016123 T C missense_variant 151R/G Aga/Gga RAPGEF3 
19 
451620






50 rs204710 A G missense_variant&NMD_transcript_variant 301D/G gAt/gGt . 
22 
247178
50 rs204710 A G missense_variant 301D/G gAt/gGt SPECC1L 
22 
247614
67 rs204718 G A missense_variant 951V/M Gtg/Atg SPECC1L 
19 
155083
62 rs2058322 G C missense_variant 458H/Q caC/caG AKAP8L 
9 
138378
856 rs2078266 A G missense_variant 834N/D Aac/Gac PPP1R26 
16 
486170
9 rs2085329 G C missense_variant 459H/Q caC/caG GLYR1 
1 
228467
09 rs209720 G A missense_variant 997V/M Gtg/Atg ZBTB40 
3 
495480
08 rs2131107 C G missense_variant 14S/W tCg/tGg DAG1 
6 
152540
278 rs2147377 A C missense_variant 1826F/V Ttt/Gtt SYNE1 
19 990281 rs2158367 G A missense_variant 172A/T Gcg/Acg WDR18 
3 
816431
67 rs2172397 T C missense_variant 293I/V Att/Gtt GBE1 
14 
396502
34 rs2180792 A T missense_variant 441T/S Acc/Tcc PNN 
12 
278007
46 rs2194816 G T missense_variant 148V/L Gtg/Ttg PPFIBP1 
21 
302505
55 rs2205446 T C missense_variant 138K/R aAa/aGa N6AMT1 
21 
302506
15 rs2205447 T C missense_variant 118K/R aAa/aGa N6AMT1 
11 
112088
499 rs2217401 A C missense_variant 514I/L Atc/Ctc BCO2 
18 
553176
76 rs222581 C T missense_variant 1152A/T Gct/Act ATP8B1 
4 
178359
960 rs2228119 G C missense_variant 149T/S aCt/aGt AGA 
15 
639372
09 rs2229749 C G missense_variant 3722E/D gaG/gaC HERC1 
2 
187532
417 rs2230616 G A missense_variant 783V/I Gtc/Atc ITGAV 
1 
294756
48 rs2230679 T G missense_variant 152K/Q Aaa/Caa SRSF4 
12 
122326
812 rs2230681 T C missense_variant 17V/A gTc/gCc PSMD9 
12 
122326
812 rs2230681 T C missense_variant 17V/A gTc/gCc . 
6 
427136
18 rs2234026 A G missense_variant 65V/A gTt/gCt TBCC 
11 
242468
4 rs2234283 A C missense_variant 274H/P cAc/cCc TSSC4 
17 
351402
8 rs224496 G C missense_variant&NMD_transcript_variant 421D/E gaC/gaG . 
17 
351402
8 rs224496 G C missense_variant 421D/E gaC/gaG SHPK 
10 
135233
541 rs2255246 A G missense_variant 293I/V Att/Gtt MTG1 
10 
135233
541 rs2255246 A G missense_variant 298I/V Att/Gtt . 
12 
924823
3 rs226405 T C missense_variant 639N/D Aat/Gat A2M 
14 
524963
87 rs2273430 C A missense_variant 77G/V gGg/gTg NID2 
10 
992407
58 rs2275586 G C missense_variant 68A/G gCa/gGa MMS19 
3 
116434
65 rs2276749 T C missense_variant 28I/M atA/atG VGLL4 
9 
134401
335 rs2296957 C T missense_variant 180A/T Gcg/Acg UCK1 
X 
484603
14 rs235842 A G missense_variant 325H/R cAt/cGt WDR13 
19 
443773
57 rs239942 C T missense_variant 335G/S Ggt/Agt ZNF404 
15 
425759
63 rs2412689 A G missense_variant 191I/M atA/atG GANC 
20 
335833
31 rs2425015 A G missense_variant 1007K/E Aag/Gag MYH7B 
11 
439113
65 rs2434478 T C missense_variant 19L/P cTg/cCg ALKBH3 
17 
791742
21 rs2466773 T C missense_variant 272T/A Act/Gct AZI1 
15 
484436
99 rs2470103 T C missense_variant 426Q/R cAa/cGa MYEF2 
11 
678149
79 rs2471829 G C missense_variant 220V/L Gtt/Ctt TCIRG1 
5 
797454
69 rs249038 A G missense_variant 1055S/G Agc/Ggc ZFYVE16 
21 
384448






18 rs2512606 A T missense_variant 9I/N aTc/aAc SUV420H1 
8 
630241
8 rs2515569 A G missense_variant 392D/G gAc/gGc MCPH1 
7 
738147
49 rs2522943 G C missense_variant 977R/P cGg/cCg CLIP2 
5 
140048
267 rs2530245 T C missense_variant 151C/R Tgt/Cgt WDR55 
1 
223900
408 rs25655 C G missense_variant 22D/E gaC/gaG CAPN2 
2 
216272
900 rs2577301 T G missense_variant 817T/P Acg/Ccg FN1 
4 
420201
42 rs2581423 A G missense_variant&NMD_transcript_variant 97T/A Aca/Gca SLC30A9 
5 
797342
97 rs259028 T C missense_variant 598I/T aTa/aCa ZFYVE16 
1 
957098
21 rs259358 T C missense_variant 32V/A gTg/gCg RWDD3 
5 
131008
194 rs26008 T C missense_variant 620Q/R cAg/cGg FNIP1 
19 
513539
2 rs2620836 A G missense_variant 456K/E Aag/Gag KDM4B 
3 
129293
183 rs2625962 T C missense_variant 894H/R cAc/cGc PLXND1 
12 
568628
86 rs2657881 T C missense_variant 50M/T aTg/aCg SPRYD4 
17 
791719
67 rs2659016 A G missense_variant 473V/A gTg/gCg AZI1 
10 
579042
0 rs2669142 T C missense_variant 1679V/A gTg/gCg FAM208B 
15 
654896
88 rs2679117 T C missense_variant 979Q/R cAg/cGg CILP 
15 
654909
01 rs2679118 T C missense_variant 575K/E Aag/Gag CILP 
19 
440478
26 rs2682557 T A missense_variant 545N/Y Aat/Tat XRCC1 
16 
228225
6 rs26839 G A missense_variant&NMD_transcript_variant 194A/T Gcc/Acc E4F1 
7 
158672
476 rs2709859 C G missense_variant&NMD_transcript_variant 2N/K aaC/aaG WDR60 
3 
129281
980 rs2713625 C T missense_variant&NMD_transcript_variant 137S/N aGt/aAt PLXND1 
2 
273037
55 rs2736976 A G missense_variant 149Q/R cAg/cGg EMILIN1 
20 590542 rs2754502 C G missense_variant 114V/L Gtg/Ctg TCF15 
6 
342127
43 rs2780219 A G missense_variant 113H/R cAc/cGc HMGA1 
3 
997003
1 rs279549 A G missense_variant 282Q/R cAa/cGa IL17RC 
3 
997615
9 rs279552 A G missense_variant 13M/V Atg/Gtg CRELD1 
1 
144879
264 rs2798901 A G missense_variant 1396W/R Tgg/Cgg PDE4DIP 
11 903070 rs28380110 G C missense_variant&NMD_transcript_variant 84S/W tCg/tGg CHID1 
5 
176885
178 rs28538572 A G missense_variant 553S/P Tcc/Ccc DBN1 
3 
519782
20 rs28547534 A G missense_variant 100H/R cAc/cGc PARP3 
16 
216704
4 rs2855341 C T missense_variant 466V/M Gtg/Atg PKD1 
22 
297278
86 rs2857465 T C missense_variant 770T/A Acc/Gcc AP1B1 
6 
123687
288 rs2873479 A C missense_variant 438I/S aTt/aGt TRDN 
9 
131483
749 rs2900268 T A missense_variant 186Q/L cAg/cTg ZDHHC12 
11 
607054
54 rs2905692 A G missense_variant&NMD_transcript_variant 437V/A gTg/gCg SLC15A3 
7 
134849
280 rs292501 T A missense_variant 29F/L ttT/ttA TMEM140 
1 
150970
577 rs2925741 G T missense_variant 243T/K aCg/aAg FAM63A 
11 
341529
39 rs2957516 T C missense_variant 389Y/H Tat/Cat NAT10 
15 
787586
77 rs2958720 G C missense_variant 159V/L Gtt/Ctt IREB2 
11 
645720
18 rs2959656 T C missense_variant 546T/A Aca/Gca MEN1 
5 
145439
647 rs2962525 T C missense_variant 592W/R Tgg/Cgg SH3RF2 
7 
113518
502 rs2974938 A T missense_variant 882L/H cTt/cAt PPP1R3A 
7 
113519
796 rs2974942 C T missense_variant 451V/M Gtg/Atg PPP1R3A 
7 
113519






074 rs2975766 A G missense_variant 511I/V Atc/Gtc CAPN10 
9 
131085
373 rs3003601 G C missense_variant 50G/A gGg/gCg COQ4 
13 
461088
53 rs3014902 T C missense_variant 825L/S tTg/tCg COG3 
9 
339278
99 rs307692 G A missense_variant 756A/V gCc/gTc UBAP2 
14 
502989





55674 G A missense_variant 304R/K aGg/aAg PHF1 
9 
131860
901 rs3118635 G T missense_variant 372L/M Ctg/Atg CRAT 
6 
315259





10514 T C missense_variant&splice_region_variant 29T/A Acc/Gcc WDR46 
5 
529420
83 rs31304 A C missense_variant&NMD_transcript_variant 124S/R Agt/Cgt NDUFS4 
19 
471779
13 rs314665 A G missense_variant 845V/A gTg/gCg PRKD2 
1 
110466
709 rs333971 T C missense_variant 191F/S tTc/tCc CSF1 
15 
761918
02 rs335689 G A missense_variant 307V/M Gtg/Atg UBE2Q2 
5 
176951
276 rs337382 A G missense_variant 362S/P Tca/Cca FAM193B 
14 
682345
39 rs3742883 T C missense_variant 1891N/S aAt/aGt ZFYVE26 
15 
755031
47 rs3743211 G A missense_variant 945G/D gGt/gAt C15orf39 
1 888659 rs3748597 T C missense_variant 300I/V Atc/Gtc NOC2L 
21 
336942
24 rs3761342 C G missense_variant 1791V/L Gtt/Ctt URB1 
4 
717049
65 rs3775728 C T missense_variant 86V/I Gtc/Atc GRSF1 
11 
200657
79 rs3802800 C G missense_variant 140P/A Cct/Gct NAV2 
12 
120575
549 rs3864938 A C missense_variant 2155Y/D Tat/Gat GCN1L1 
19 
445004
78 rs398235 A T missense_variant 157I/F Atc/Ttc ZNF155 
19 
173300
60 rs414528 T C missense_variant 113L/S tTg/tCg USE1 
14 
884012
13 rs421262 T C missense_variant 618T/A Acc/Gcc GALC 
3 
125786
879 rs4234270 T C missense_variant 62T/A Acc/Gcc SLC41A3 
15 
935883
36 rs4238485 A C missense_variant 306D/E gaT/gaG RGMA 
16 
120092
79 rs424518 A G missense_variant 100V/A gTt/gCt GSPT1 
7 
561362
60 rs4245575 C A missense_variant 70D/E gaC/gaA SUMF2 
1 
380759
3 rs4274008 G C missense_variant 53T/R aCg/aGg C1orf174 
1 
156646
668 rs4278369 A G missense_variant 130V/A gTg/gCg NES 
8 
874789
4 rs429433 A G missense_variant 892L/P cTt/cCt MFHAS1 
3 
330557
21 rs4302331 A G missense_variant 390C/R Tgc/Cgc GLB1 
17 
741708
6 rs4344809 G A missense_variant 1835A/T Gcc/Acc POLR2A 
1 
244160
59 rs4393101 T C missense_variant 528D/G gAc/gGc MYOM3 
2 
335857
96 rs4422143 T C missense_variant 1052V/A gTg/gCg LTBP1 
X 
470576
47 rs4468050 A G missense_variant 16I/V Atc/Gtc UBA1 
19 
445007
61 rs448921 G A missense_variant 251R/H cGt/cAt ZNF155 
6 
161469
774 rs4559074 G A missense_variant&NMD_transcript_variant 157R/H cGt/cAt MAP3K4 
2 
220037
393 rs4674361 A G missense_variant 383L/P cTc/cCc CNPPD1 
3 
122186
188 rs4678193 C T missense_variant&NMD_transcript_variant 73S/N aGt/aAt KPNA1 
4 
170581
570 rs4692739 G A missense_variant 17S/N aGt/aAt CLCN3 
7 
756218
27 rs4732519 A G stop_lost 44*/Q Tag/Cag TMEM120A 
1 
901787
43 rs474536 A G missense_variant 205D/G gAc/gGc LRRC8C 
11 
767044






44 rs4770684 A G missense_variant 936M/T aTg/aCg PARP4 
16 
842170
62 rs4782591 C T missense_variant 99C/Y tGc/tAc TAF1C 
16 
222698
67 rs4783453 A G missense_variant 361Q/R cAa/cGa EEF2K 
16 
565485
01 rs4784677 C T missense_variant 70S/N aGc/aAc BBS2 
19 
455610
63 rs4803794 A G missense_variant 112K/E Aag/Gag CLASRP 
19 
451355
9 rs4807597 A G missense_variant 124V/A gTg/gCg PLIN4 
19 
521469
7 rs4807697 A G missense_variant 1010C/R Tgt/Cgt PTPRS 
9 
131418
828 rs4837292 A C missense_variant 45W/G Tgg/Ggg WDR34 
22 
506570
10 rs4838864 C G missense_variant 307V/L Gtg/Ctg TUBGCP6 
3 
240064
77 rs4858097 T A missense_variant 386L/M Ttg/Atg NR1D2 
5 
324033
46 rs4867440 C T missense_variant 461V/I Gtt/Att ZFR 
8 
144732
418 rs4874084 A G missense_variant 126N/D Aat/Gat ZNF623 
1 
278758
24 rs4908364 C T missense_variant 935A/T Gct/Act AHDC1 
20 
609216
43 rs4925229 T C missense_variant 401T/A Acc/Gcc LAMA5 
11 
672583
91 rs4930199 A G missense_variant 307Q/R cAg/cGg AIP 
11 
668379
65 rs4930409 T C missense_variant 134C/R Tgc/Cgc RHOD 
10 
887023
50 rs4934281 G C missense_variant 731H/D Cac/Gac MMRN2 
1 
146767
149 rs4950394 G T missense_variant 681A/S Gca/Tca CHD1L 
1 
155408
635 rs4971053 T C missense_variant 1771T/A Aca/Gca ASH1L 
2 
175436
940 rs4972450 G A missense_variant 198P/L cCg/cTg WIPF1 
10 
131660
76 rs523747 A G missense_variant 322K/E Aaa/Gaa OPTN 
8 
128786
37 rs528255 A G missense_variant 150H/R cAc/cGc KIAA1456 
13 
110839
550 rs536174 T G missense_variant 555T/P Aca/Cca COL4A1 
1 
209878
73 rs537816 G C missense_variant 8R/G Cgt/Ggt DDOST 
11 
117160
347 rs539765 A G missense_variant 381C/R Tgc/Cgc . 
11 
117160
347 rs539765 A G missense_variant 481C/R Tgc/Cgc BACE1 
11 
622928
82 rs566144 G T missense_variant 3003Q/K Caa/Aaa AHNAK 
X 
154456
747 rs572013 A G missense_variant 118M/V Atg/Gtg VBP1 
9 
127674
200 rs583134 A C missense_variant 317L/V Ttg/Gtg GOLGA1 
17 
411654









gation 1078 . LTBP4 
X 
101138
792 rs5944882 T C missense_variant 365Q/R cAg/cGg ZMAT1 
2 
220494
118 rs597306 A C missense_variant&NMD_transcript_variant 157H/P cAc/cCc SLC4A3 
20 
176052
40 rs6034867 A T missense_variant 1043L/H cTc/cAc RRBP1 
20 
251955
09 rs6050446 A G missense_variant 185K/E Aaa/Gaa ENTPD6 
15 
996461




nt&feature_elongation 234-235 . SYNM 
20 
310229
59 rs6058694 T C missense_variant 815L/P cTg/cCg ASXL1 
17 
599554
26 rs606072 T G missense_variant 768N/H Aac/Cac INTS2 
1 
203008
174 rs61821060 G C missense_variant 13R/P cGc/cCc PPFIA4 
11 
639973
38 rs633557 T C missense_variant&NMD_transcript_variant 16L/P cTc/cCc NUDT22 
11 
639973
29 rs633561 A G missense_variant&NMD_transcript_variant 13Q/R cAg/cGg NUDT22 
1 
156563
726 rs6427322 A C missense_variant 221I/L Atc/Ctc APOA1BP 
2 
179621
477 rs6433728 C T missense_variant 3405A/T Gcc/Acc TTN 
2 
220405






33 rs6449160 C A missense_variant 545H/N Cac/Aac FAM200B 
8 
400110
79 rs6474226 G A missense_variant 10V/I Gtc/Atc C8orf4 
11 
205298
86 rs6483700 G A missense_variant 446S/N aGt/aAt PRMT3 
21 
408239
81 rs6517549 G A missense_variant 50D/N Gac/Aac SH3BGR 
X 
178193
77 rs6527818 T C missense_variant 252M/V Atg/Gtg RAI2 
1 
114948
281 rs6537825 A G missense_variant 840I/T aTt/aCt TRIM33 
1 
147121
977 rs6593795 C T missense_variant 316V/M Gtg/Atg ACP6 
5 
112439
941 rs6594681 T C missense_variant 190K/R aAg/aGg MCC 
1 
466551
58 rs6659553 T C missense_variant 601M/V Atg/Gtg POMGNT1 
1 
212613
9 rs6662296 C G missense_variant 17R/P cGc/cCc C1orf86 
1 
405333
47 rs6665944 T G missense_variant 256S/A Tca/Gca CAP1 
1 
156563
813 rs6668178 G A missense_variant 250E/K Gaa/Aaa APOA1BP 
1 
179910
52 rs6695710 T C missense_variant 991W/R Tgg/Cgg ARHGEF10L 
2 
697418
54 rs6715776 T G missense_variant 509K/Q Aaa/Caa AAK1 
17 
751908
46 rs673918 A C missense_variant 188T/P Acc/Ccc SEC14L1 
3 
528677





15 rs6787916 G C missense_variant&NMD_transcript_variant 20D/E gaC/gaG MUSTN1 
3 
392299
00 rs6805248 T C missense_variant 346Q/R cAg/cGg XIRP1 
4 
717052
62 rs6813092 A G missense_variant 95S/P Tct/Cct GRSF1 
11 
130780
225 rs681982 C A missense_variant 618L/F ttG/ttT SNX19 
4 
739910
06 rs6822576 T C missense_variant&NMD_transcript_variant 828H/R cAc/cGc ANKRD17 
4 
176342
13 rs6825562 A G missense_variant 1042V/A gTc/gCc FAM184B 
9 
271834
63 rs682632 A C missense_variant 303Q/P cAg/cCg TEK 
4 
843767
43 rs6831595 A T missense_variant 35V/E gTg/gAg HELQ 
5 
137717





1944 A C missense_variant 74K/Q Aag/Cag MYOT 
6 
540546
86 rs6934690 T A missense_variant 164S/T Tct/Act MLIP 
8 
144671
685 rs6985081 G C missense_variant 189D/E gaC/gaG EEF1D 
2 
188250
301 rs698577 T A missense_variant 8N/Y Aat/Tat CALCRL 
10 
123845
322 rs7073433 T C missense_variant 1103W/R Tgg/Cgg TACC2 
10 
335526
96 rs7079053 A G missense_variant 179V/A gTg/gCg NRP1 
10 
112641
053 rs7081726 A G missense_variant 22I/V Ata/Gta PDCD4 
1 
226923
505 rs708776 G T missense_variant 552P/Q cCg/cAg ITPKB 
7 
149427
409 rs709065 T G missense_variant 600D/E gaT/gaG KRBA1 
1 
856245
49 rs709786 C T missense_variant 1157V/I Gtt/Att SYDE2 
11 
112832
353 rs7105734 T C missense_variant 52F/L Ttc/Ctc NCAM1 
12 
125397
750 rs7137123 A G missense_variant 114S/P Tct/Cct UBC 
14 
246143
61 rs7146672 T G missense_variant 89H/P cAt/cCt PSME2 
14 
249012
76 rs7151995 G T missense_variant 270W/L tGg/tTg KHNYN 
16 
307797
16 rs7195142 A G missense_variant 575Q/R cAg/cGg RNF40 
19 
364864
45 rs7249826 G C missense_variant 90C/S tGc/tCc SDHAF1 
19 
501549
04 rs7251334 A C missense_variant 420T/P Aca/Cca SCAF1 
19 
451164
7 rs7256387 C G missense_variant 761K/N aaG/aaC PLIN4 
13 
244117






25 rs7335867 A G missense_variant 323I/V Ata/Gta CKAP2 
17 
459157
88 rs7350974 T C missense_variant 323M/V Atg/Gtg SCRN2 
4 
427613
2 rs7376390 T C missense_variant 265H/R cAc/cGc LYAR 
12 
575897
84 rs7397167 A C missense_variant&splice_region_variant 2900Q/P cAa/cCa LRP1 
1 
156561
651 rs7516274 G C missense_variant 19V/L Gtg/Ctg APOA1BP 
1 
228444
565 rs7532342 T A missense_variant 72V/D gTc/gAc OBSCN 
15 
403285





11033 T TC 
frameshift_variant&splice_region_variant&feature_elon
gation 541 . PLCD3 
3 
179096
508 rs7637065 C G missense_variant 523P/R cCt/cGt MFN1 
5 
131066
725 rs7730228 C A missense_variant 76G/C Ggc/Tgc FNIP1 
17 
363588
47 rs77355093 T 
A,
G missense_variant 282I/L Ata/Tta . 
8 
145150
832 rs7820984 A G missense_variant 76M/V Atg/Gtg CYC1 
1 
400983
28 rs784625 T C missense_variant 47H/R cAc/cGc HEYL 
3 
129546
729 rs784689 T C missense_variant 51S/G Agc/Ggc TMCC1 
9 
208669
74 rs7875872 C G missense_variant 718T/S aCt/aGt FOCAD 
10 
176591
49 rs7895850 C T missense_variant 64E/K Gag/Aag PTPLA 
10 
505326
83 rs7921186 T C missense_variant 698F/S tTc/tCc C10orf71 
11 
640857
85 rs7938623 A G missense_variant 33Y/C tAc/tGc PRDX5 
11 
711846
78 rs7950441 A C missense_variant&NMD_transcript_variant 171Q/H caA/caC NADSYN1 
12 994487 rs7955371 G C missense_variant 1506C/S tGc/tCc WNK1 
12 
146886
44 rs7957558 C T missense_variant 265V/I Gtc/Atc PLBD1 
15 
484609
27 rs8023906 C T missense_variant 91A/T Gct/Act MYEF2 
15 
418155
16 rs8027526 G C missense_variant 825Q/E Cag/Gag RPAP1 
18 
253901
6 rs8084295 C G missense_variant 468V/L Gtg/Ctg METTL4 
19 
503835
91 rs8109661 A G missense_variant 63D/G gAc/gGc TBC1D17 
6 
350279
27 rs820085 T C missense_variant 694L/S tTa/tCa ANKS1A 
5 
739812
70 rs820878 T C missense_variant 62L/S tTg/tCg HEXB 
3 
132360
883 rs821572 C T missense_variant 157R/H cGt/cAt ACAD11 
1 
155837
865 rs822522 G C missense_variant 48Q/H caG/caC SYT11 
13 
472600
54 rs842381 T C missense_variant 234S/P Tcc/Ccc LRCH1 
19 
578683
36 rs862709 A G missense_variant 414K/E Aaa/Gaa ZNF304 
1 
118494
47 rs868014 A G missense_variant 811R/G Aga/Gga C1orf167 
2 
103431
404 rs887987 T C missense_variant 223W/R Tgg/Cgg TMEM182 
17 
712328
04 rs904384 C A missense_variant 395H/N Cat/Aat C17orf80 
2 
220250
147 rs907679 A G missense_variant&splice_region_variant 266V/A gTg/gCg DNPEP 
9 
139913
239 rs908828 T G missense_variant 583H/P cAc/cCc ABCA2 
14 
237773
74 rs910332 A G missense_variant 76Q/R cAg/cGg BCL2L2 
14 
237773





1 rs922697 A G missense_variant 40L/P cTg/cCg SPON2 
2 
179615
931 rs922985 C G missense_variant 3732L/F ttG/ttC TTN 
15 
724325
83 rs930871 A G missense_variant 207T/A Acc/Gcc SENP8 
3 
692454
54 rs9310141 T C missense_variant 396T/A Acg/Gcg FRMD4B 
13 
250089
03 rs9318536 G T missense_variant 1459S/Y tCc/tAc PARP4 
6 
112508






905 rs940570 A G missense_variant 131I/M atA/atG LYPLAL1 
14 
235493
79 rs941719 C G missense_variant 389A/P Gct/Cct ACIN1 
10 
971923
24 rs943542 A G missense_variant 29L/P cTt/cCt SORBS1 
9 
139616
742 rs945384 A G missense_variant 71S/G Agc/Ggc FAM69B 
13 
250090
99 rs9511259 A C missense_variant 1394S/A Tca/Gca PARP4 
13 
103527
849 rs9514066 G C missense_variant 1053G/R Gga/Cga ERCC5 
13 
103527
930 rs9514067 G C missense_variant 1080G/R Gga/Cga ERCC5 
11 314207 rs9667990 C G missense_variant 13P/A Cca/Gca IFITM1 
4 
955392
67 rs966845 G A missense_variant&NMD_transcript_variant 88A/T Gct/Act PDLIM5 
13 
207165
33 rs968566 G T missense_variant 299L/M Ctg/Atg GJA3 
3 
525444
70 rs9835659 A G missense_variant 912M/V Atg/Gtg STAB1 
3 
525105
92 rs9856575 G A missense_variant 299V/I Gtc/Atc NISCH 
3 
121350
966 rs9869984 C G missense_variant 399V/L Gta/Cta HCLS1 
16 
895224
8 rs988065 A G missense_variant 89L/P cTc/cCc CARHSP1 
16 
297083
50 rs9932770 A G missense_variant 47T/A Act/Gct QPRT 
4 
882584
83 rs9991501 T C missense_variant 239Q/R cAa/cGa HSD17B11 
 
 
Q. DCM Gene List 





















































2 -4.18669 -1.04331 0.0003 
0.011112
6 

























































































































































































































































































































































































































































































































































































































3 2.74034 -1.6456 -1.05929 0.0005 0.016697 
TNNT3 chr11:1940798-1959938 
117.61




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































141258772 16.372 8.07422 -1.01984 -1.26723 0.0005 0.016697 
RNF157 
chr17:74132414-





















































































































































































































8 8.1279 -0.979625 -1.18729 0.001 
0.027854
7 








































































































































































































































































































































































































































































































































































































































































































































9 13.8198 -0.812732 -0.876348 0.002 0.045738 
LRRC32 
chr11:76363415-




































































































































































































































































4 43.1421 -0.720336 -0.906208 0.0021 0.04741 
RPS4Y1 chrY:2709622-2734997 
159.27














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- chr4:1778634-1778643 0 
3.50E+0


















































































6 inf #NAME? 0.0001 
0.004701
87 
- chr20:7265972-7265993 0 
1.90E+0














6 inf #NAME? 0.0001 
0.004701
87 
- chr1:4315646-4315662 0 
4.92E+0




























- chr10:6739342-6739355 0 
9.48E+0
6 inf #NAME? 0.0002 
0.008069
57 










- chr9:7948440-7948453 0 
1.64E+0

































6 inf #NAME? 0.0005 0.016697 
- chr19:7866421-7866437 0 
8.83E+0
























































10375989 0 55765.9 inf #NAME? 0.0009 
0.025636
2 
- chr16:8004093-8004111 0 
1.87E+0





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































O. COX16 c.55-56insT 
  






Q. BRE: c.344insA 
 
 






S. CALD1 (caldesmon 1):c.151insA 
 
 




Novel Variants Found in Cases With DCM 
 
 






































BB. PLEKHO1 c. 125A 
 
